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I 

INTRODUCTION 
The Omgin of the Problem 

A survey of the literature on the relationship between 
the order of birth and the mental and physical traits 
of the child leads to the realization that there is lack 
of general agreement concerning the comparative Sta- 
tus of the first-born. While they are said to be liable 
to physical handicap of many sorts, they are neverthe- 
less credited with exceptional longevity, They are 
found to predominate among geniuses and scientists, 
and also among idiots and imbeciles. In view of nu- 
merous apparent contradictions in the reported data, 
it seems desirable at this time to make a critical analy- 
sis of previous investigations and to re-examine the 
problem in certain of its most important phases. 

The Significance of the Problem 

The significance of the problem may be gleaned from 
the following facts: Historically, we have seen that the 
differential effect of birth order manifested itself in 
various aspects of life long before this question was 
subjected to a scientific analysis. For instance, the 
priority of birth often entitles the man to many special 
privileges, including those of family leadership, reli- 
gious priesthood, and property inheritance. Royal 
heirships have also been chiefly based upon the same 
principle. It is within the province of anthropology 
to decide whether these practices are merely a matter 
of socio-legal convenience, or ultimately traceable to a 
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folk-belief in the superiority of the lirst-born [like that 
which prevails in northern Iceland (24)], The present 
study is concerned with determining whether or not 
there is a bio-psychological justification for this dif- 
ferential function of birth order. In view of the dis- 
agreement that exists among the findings so far avail- 
able, the latter question has not yet been completely 
solved. 

There is another aspect of the problem to be men- 
tioned, one which derives its significance from the 
Malthusian practice. It has been clearly brought out 
in the following remarks of Pearson (96), whose 
findings are in favor of the later-born; “It means that 
if you reduce the size of the family, you will tend to 
decrease the relative proportions of the mentally and 
physically sound in the country. You will not upset 
this conclusion, if, as I suspect, the extremely able man, 
the genius, is also among the early born. For you will 
not lose him if you have a larger family, although you 
, will lose the sounder members if you curtail it,” These 
statements serve to indicate the implications of this 
problem in eugenics. 

From the above, it may be readily seen that, from a 
legal, a sociological, and a eugenical point of view, 
the problem is a highly significant one, while at the 
same time it is not lacking in a purely psychological and 
biological interest. 

The General Considerations Needed in the 
Solution of the Problem 

Superficially, the problem may seem to be merely 
one of comparing different birth orders, but, in fact, 
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it is this very deceptive appearance of simplicity which 
has constituted the chief source of error in prior studies. 
It is clearly shown in the chapter on order of birth in 
Holmes’ book, The Trend of the Race (70), that the 
problem is beset with numerous statistical and other 
pitfalls. Therefore, in attacking the problem, one will 
do well to be on the lookout for the various fallacies the 
results are likely to involve. It seems to the writer 
that these pitfalls or fallacies are preventable, or at 
least reducible to a minimum by paying due attention 
to certain considerations. This section will be devoted 
to the discussion of general considerations, and the more 
specific ones will be taken up in later chapters where 
some of the previous investigations may serve as 
illustrations, 

1. In the first place, we have to consider whether 
the study is to deal with the socially or biologically first 
child. If the latter is to be our concern, then the pre- 
vious prenatal casualties (abortions, miscarriages, and 
still-births) will have to be taken account of, other- 
wise the so-called first-born might belong to any birth 
position and thei’efore would fail to represent the true 
status of primogeniture. But this procedure of deter- 
mining the genuineness of the first birth Is not always 
possible, and, in such cases, it will be desirable to resort 
to some means of determining the probable incidence 
of prenatal casualties in the sample studied, in order to 
know how the results arc thereby affected. 

2. The next thing to be considered is the incom- 
pleteness of families. If tlie study is concerned with 
the relative frequencies (such as percentages, pcrniillcs, 
etc.) of various birth orders in the material, it will ho 
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necessary to make sure that the data include only com- 
pleted families. The importance of this point may be 
made evident in the following manner: Being com- 
puted on the basis of the total data collected, the 
relative frequencies of different birth orders will na- 
turally vary with the number of the later-born included 
in the data. For instance, 200 first-born, in a material 
containing only 600 later-born, will be 25 per cent of 
the total material, which consists of 800 cases, but the 
same number of first-born, in a material including 800 
later-born, will be only 20 per cent of the total material, 
for the latter now contains 1000 individuals. Therefore, 
the larger the number of incomplete families included 
in the material, the smaller the number of the later- 
born and the higher the relative frequencies of the 
earlier-born. Now, if the relative incidence of a cer- 
tain trait among different birth orders constitutes the 
object of study, the inclusion of incomplete families is 
likely to leave out a number of younger children who 
are yet to be born and who will possess the trait in 
question, and consequently the relative frequencies of 
the earlier-born in the material will be exaggerated. 
It should also he noted that, if the problem is to com- 
pare the eldest and the youngest in terms of average 
degrees of a trait, the presence of incomplete families 
in the data, will also seriously affect the accuracy of 
results, for the youngest children at the time of investi- 
i gation will, not necessarily remain to be such after- 
wards, 

3,. It, is an easily recognizable fact that the relative 
frequencies of various birth orders found to be as- 
sociated with a certain trait will vary with their rela- 
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tive frequencies in the general population if the trait 
in question is evenly distributed among the different 
birth orders. This is because the larger the number of 
certain birth orders in the general population the more 
frequently they will be observed. Such being the case, 
the mere preponderance of certain birth orders in the 
data collected does not necessarily signify that these 
birth orders are actually weighted by the trait in ques- 
tion, for their relative frequencies in the material are 
always affected by their relative frequencies in the 
general population. However, the latter are in turn 
influenced by the following factors : 

a. The rate of mortality. The rate of mortality 
may be selective of certain birth orders, and it may be 
differential for different birth orders at different ages. 
The relative frequencies of different birth orders in the 
general population may vary accordingly. For in- 
stance, the proportion of the first-born among the chil- 
dren will be small if they suffer from a higher death 
rate than the rest of the birth ranks during the period 
of infancy, but their proportion among the adults ■will 
be large if, from the age of five to the age of twenty- 
five, their rate of mortality is to a sufficient degree ex- 
ceeded by that of the other birth orders. These condi- 
tions will materially influence the data collected, and 
therefore the relative frequencies of the first-born in 
the material cannot be expected to be constant at dif- 
ferent ages unless their rate of mortality remains in a 
constant ratio to that of the later-born at these ages. 

b. The rate of birth. A secular trend in the an- 
nual rate of birth may also cause fluctuations in the 
proportion of the first-born in the general population, 
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and these in turn influence the collection of data. This 
situation has been well described by Cobb (29) as fol- 
lows: “It has hitherto been assunricd that if a person 
of given age is selected at random from amongst fra- 
ternities of a given sizCj then all positions in that frater- 
nity are equally likely. But this is not the case. If 
the number of births has been increasing he is more 
likely to be one of the oldest members of his fraternity, 
and if the number of births has been decreasing he is 
more likely to be a younger member, For while the 
number of births is increasing there are more children 
born every year who belong to the first half of their 
fraternities than who belong to the second half.” 

c, The social composition of the community. 
The fertility and mortality of the population are partly 
conditioned by the social classes that compose it. 
Therefore, the relative frequencies of different birth 
orders will differ in the data drawn from different 
social strata, and will have to be evaluated with due 
regard for the peculiarities of the latter. For instance, 
if one is to obtain data to serve as the basis of com- 
parison for the birth order distribution in the material, 
it is imperative that these be drawn from the very com- 
munity from which the material is derived or from a 
community of similar social composition, otherwise 
the results will be misleading, 

4. The size of family may influence the results in a 
variety of ways. Certain traits may be frequently as- 
sociated with small families and others with large 
families. If a trait of the former sort is to be studied, 
the material is likely to include a large proportion of 
small families, and consequently the first-born will ap- 
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pear to be weighted. The reverse condition will pre- 
vail if the selection is in favor of large families. There- 
fore, it is necessary to distinguish between the weighting 
of families and the weighting of birth orders. 

However, it is not always a safe procedure to restrict 
the data to families of a constant size. This point has 
been brought to light by Holmes (70, pp. 306-307), 
who may be quoted as follows : “Suppose that of the 
families starting in 1825, one in ten contained a 
twelfth child, which lived for 60 years. Suppose also 
that of the families starting in 1875 only one in one 
hundred had a twelfth child that lived for 35 or more 
years. Now suppose that in 1910 we select a group of 
individuals from the families of twelve in the popula- 
tion, Our group would contain many more of the 
twelfth born in the older families than from the later 
ones. When we simplify the problem of handicapping 
the first-born by considering the ordinal position of the 
marked members within families of a given size, we 
do not avoid all statistical pitfalls.” 

Moreover, certain traits may differ in magnitude in 
families of different sizes, and therefore comparisons 
of different birth orders in terms of average degrees of 
such traits will be in favor of the earlier- or later- 
born, according as the magnitude of the traits varies in- 
versely or positively with the size of the family. Take 
intelligence as an example. Intelligence has frequently 
been- reported to vary inversely with the size of family 
(16; 26; 32; 79; 83; 119; 120, pp. 121-125), In other 
words, the larger the family, the lower the intelligence 
of its members is likely to be. Now, if averages arc 
taken of different birth orders without regard to the 
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size of the family, the results are apt to be in favor of 
the earlier-born, for the children of higher birth ranks 
are necessarily drawn from larger families. On. the 
other hand, aside from the artificial restriction of 
fatnily size, small families may be indicative of the 
lower vitality of parents. These small families, if 
mixed with those that have resulted from intelligent 
control, may partly or wholly offset the advantage de- 
rived from the latter. 

5. The age of the mother at the birth of the child 
has been shown to have an effect upon certain of his 
traits (9, 11, 40, 41, 6S, 86, 105,117, 124, 125), par- 
ticularly in the case of extremely young mothers, or 
mothers near the end of the child-bearing period. 
Therefore, comparisons of different birth orders in a 
trait in terms of its average degrees without considera- 
tion, for this factor will leave open the possibility that 
the differences found are due to the differences in the 
mother’s age, But failure to find differences among the 
bifth orders is not attributable to the mother’s age un- 
; less there is likelihood that this factor operates to can- 
' eel Some other factor which is believed to act in an 
opposed direction. 

, 6. ..The social and economic status of the family is 
undoubtedly an important factor in determining some 
' of . the traits of children. It is easily conceivable that 
;i if the material is heterogeneous in its social composi- 
tidn; it is likely to create spurious differences among 
birth orders if averages are taken without controlling 
the social and economic status of the family. Further- 
more, there are certain factors which may have a 
greater differential effect upon the birth orders in the 
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case of certain social classes than in the case of others, 
such as the lack or inadequacy of provision for the in- 
tellectual stimulation of the first-born during early 
childhood, the possibility of bestowing greater care 
upon the younger child at the expense of the elder, etc. 
In view of this fact, birth order differences that are 
found in an inferior community but not in a superior 
one may be attributable at least partly to social and 
economic factors. 

7. The possible hearings of the incidence of syphilis 
upon the results of this problem have been pointed out 
by Holmes (70, pp. 306-307). He states that the com- 
mon characteristic of a syphilitic family is first the 
occurrence of some abortions, then the birth of sickly 
children, and finally the production of children who 
are comparatively healthy. If this proves to be the 
case, the first-born will tend to occupy an unfavorable 
position in any material that includes a considerable 
number of such families, 

Summary 

The problem of the handicapping of the first-born 
has constituted the object of many studies, but, in view 
of the disagreement of the findings, no definite con- 
clusions can, as yet, be reached. 

It has been shown that the problem possesses a legal, 
a sociological, and a eiigenical significance apart from 
the purely psychological and biological interest to 
which it is entitled. 

Special attention has been called to certain general 
considerations bearing upon the problem. Among 
them were included such questions as the socially ver- 
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sus the biologically first-child, and the influence of 
incompleteness in families. It has also been pointed 
out that the relative frequencies of different birth orders 
in the data collected will vary with their relative fre- 
quencies in the general population, and that the latter, 
in turn, will vary with the rate of mortality, the rate of 
birth, and the social composition of the community. 
The other considerations that have been taken up in 
this chapter are the size of the family, the age of the 
mother, the social and economic status of the family, 
and the syphilitic history of the parents. An attempt 
has been made to show how these factors may influence 
statistical results. 



II 


HISTORICAL RETROSPECT 

It is worthy of note that, in the last sixty years, in- 
terest in this problem has steadily grown, and that there 
has appeared in various countries a considerable num- 
ber of studies concerned with this problem. These 
will be reviewed for the double purpose of clarifying 
some of the issues involved and of indicating the places 
where a restudy of the problem is needed. For the 
sake of clearness, these studies will be divided into 
three categories: those that deal with physical traits, 
those that deal with behavior traits, and those that are 
not classifiable under either of these two. Under each 
category sub-divisions have been made. The studies 
that belong to each of these will be presented in chrono- 
logical order except where other considerations are 
involved . 

It may also be mentioned that, in this review, studies 
of only children will not be included. This is for the 
following reasons: (a) only children may belong to 
any birth order, and (b) the only child situation is one 
which Involves factors sufficiently complicated to re- 
quire an independent treatment. 

A, Physical Traits 

1. Height and Weight. As early as 1864, Duncan 
(37), investigating 2087 infants in the Edinburgh 
Royal Maternity Hospital, found that primiparous 
mothers had children averaging 7.17 pounds in weight 
and 19.2 inches in length, while multiparous mothers 
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had children averaging 7.27 pounds in weight and 19.2 
inches in length. Weight increased with the age of the 
mother up to the period of 25 to 29 years and then 
decreased. This led him to believe that the age of the 
mother and not the order of pregnancy was the signi- 
ficant factor. 

Heckcr (63) measured 4449 cases in a maternity 
home in Berlin, and reported that the weight of the 
infant increased with the mother’s age up to the age of 
44 years, and also increased with the order of birth. 
He was inclined to think that birth order was the more 
important factor. 

Castell (24), reviewing the reports of Duncan and 
Hecker and studying a considerable amount of addi- 
tional material, concluded in favor of Hecker’s view 
that birth order rather than mother’s age should nc- 
tbunt for the phenomena found. 

Fasbender (43) investigated 630 cases at a maternity 
home In Stuttgart. He found that the largest children 
were those born to mothers between 25 and 35 years 
old, and that children of primiparae were lighter and 
shorter than those of multiparac. 

Issmer (75), in an original study of length and 
! Weight measurements of 12,303 infants in a maternity 
hospital in Dresden, considered that the most significant 
characteristics of a newborn child were length and 
: weight. He found that the first-born children were 
lighter. than those of subsequent birth. 

, Schmid (112) studied 2700 well children whose 
ages ranged from one day to thirty months. All the 
older children had been breast-fed for at least nine 
months. According to his findings, the children of old 
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pluriparae were at birth heavier than those of young ■ 
priniiparae, but this relation was reversed after the 
first year. 

Founnann (44) reported on over 1000 cases to the 
effect that birth order was positively correlated with 
birth weight. He also found that the duration of preg- 
nancy was correlated with birth weight, and that the 
age of the naother had no considerable effect. The 
influence of duration of pregnancy was what might be 
expected, but it leads to the query as to the possibility 
of differences in the average duration of pregnancy 
among primiparae compared with multiparae. If we 
should find children of the fornaer born younger in 
terms of conceptional age, this alone might explain 
their inferior height and weight. 

Rdvesz (106), in his study of the influence of the 
mother’s age upon the stature of her child, observed 
that the youngest children were often the tallest, but 
showed, on the basis of both his personal experience 
and anthropological data, that mother’s age was a de- 
termining factor. 

H. J. Hansen was quoted by S. Hansen (61) as 
showing that the weight of newborn children in- 
creased with birth number up to the fourth or fifth 
child or over, and that the weight of the mother at 
birth was a factor of minor importance. The dif- 
ference between the average weight of the first and 
fourth child, when the age of the mother was controlled, 
was not less than 300 grams, which corresponds to a 
difference of 6 kilos for adults with an average weight 
of 70 kilos. 

Peller (98) studied the records of 5487 newborn 
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infants obtained from two maternity institutions in 
Vienna to determine the effect of social conditions on 
the physical development (especially the weight) of 
newborn infants. The data used were based upon 5026 
full-term infants whose mothers were of various social 
classes and economic conditions. The average weight 
of the first-born children in one institution was 3255 
grams for the boys and 3145 grams for the girls. The 
figures increased with each successive birth until they 
reached, for the fifth to the seventh birth, 3515 grams 
for the boys and 3361 grams for the girls. In the other 
institution the figures were 3376 grams and 3237 grams 
for the first-born boys and girls, respectively, and 
3608 grams and 3452 grams for the boys and the girls 
of the fifth to the seventh birth. The author concludes 
that the average weight increases with the number of 
pregnancies, but the difference tends to become smaller. 

Harris (62) reported results for six racial groups. 
Pregnancy order and birth order were distinguished, 
the former taking account of miscarriages. There was 
a small positive correlation between pregnancy order 
and weight of child, and also between birth order and 
weight of child. The coefficients were from +.14 
to +.21. When length was correlated with birth 
order and with pregnancy order, it proved to be in both 
cases slightly positive for males, but slightly negative 
for females. 

Pearson (94) made a comparison of 385 brother- 
brother pairs and 450 sister-sister pairs, and found that 
the younger siblings were taller than older ones. 
Further evidence along this line has been shown in his 
study of 2000 babies. Excluding twins, and confining 
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attention to legitimate and normal-time infants, the 
results shown in Table 1 were obtained. Here the 
first-born have less weight for both boys and girls than 
any children subsequently born. Precisely the same 
point is brought to light in T able 2. Howev er , contrary 

TABLE 1 

Weight op Newly Born Babies in Order of Birth 
Categories 
(Weight in pounds) 

Birtli order 11 nnd Total Mean 



1 

2 

3-4 


OO 1 

9-10 

over 

cases 

weight 


mm 




7.91 



856 

7.40 


my 




7,32 



866 

7.15 





TABLE 2 






Lbnoths of 

Nkvvly Born Bahibs in Order or Birth 





Catkcories 








Jlinh order 


11 and 

Tolnl 

Mean 


1 

2 

3-4 

5-6 


9-10 

over 

CBfiCB 

weight 

iloya 

20.62 

20,82 

20.80 

20.95 

20.98 

20.99 

20.14 

856 

20.81 

Girls 

20.27 

20.33 

20.51 

20.43 

20,36 

20.41 

20.73 

866 

20.38 


findings are not lacking. Boas (14) found that the 
first-born children exceeded the later-born in stature 
as well as in weight, in an age range from the sixth year 
to the adult state in females and from the sixth year to 
the fifteenth year in males. The differences in stature 
were 10 mm. in girls and 7 mm. in boys; and the dif- 
ferences in weight were 1.6 pounds in girls and 1.2 
pounds in boys. The author was of the opinion that the 
cause of the plicnomenon might be the greater weight 
of the mother at the time of birth of the first child and 
the greater care bestowed upon the first child during 
its early childhood, 
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Wells (131) has been quoted by both H, Ellis and 
W. C; Rivers, as shown in an unpublished thesis, that 
theMtl^st children tended to excel in both stature and 
Youngest children, while inferior to eldest, 
superior to intermediate children. 

Ewart (+1) has found that “the first and second do 
ifiot differ very much in stature, and that the fall begins 
ieally from the third onwards.” The subjects selected 
for the study were children in their sixth and thirteenth 
years, 

Reiter and Ihlefcldt (105) studied 634 legitimate 
children born in Rostock, and found that the later-born 
were inferior in size and weight. According to the 
author, “Mehrgeburtigkeit” was responsible for the 
phenomenon ; for, in those cases, the duration of nursing 
was found to have no significance. 

At the first sight, there seems to be lack of agreement 
among these findings. But, on closer inspection, one 
v^Lll 'find. that the significant findings la favor of the 
later-born are those dealing with newborn infants, 
wthile the weighty evidences in favor of the earlier- 
born arc those concerned with older children. There- 
fore, th”e seeming contradiction does not necessarily 
.exist,. 

in this connection, there arc several other investiga- 
tio.ns which might be mentioned. Chase (27) studied 
,55 sets of brothers who were college students. Ac- 
' cording tO his results, there is no birth order significance 
ai= far .is height and weight arc concerned, The rest arc 
ilic sriiclics chiefly concerned with the loss or recovery 
lof weight. Kezmarszky (82) studied 73 normal 
breast-fed children, and found that the first-born chil- 
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ilren made a slower recovery from the physiological 
weight loss occurring immediately after birth. Mourlot 
(90), on the basis of 125 infants born at term; Griffith, 
Crozer, and Gittings (60), on the basis of 126 full- 
term infants; and Adair (2), on the basis of 298 chil- 
dren, all concluded that the initial loss of weight was 
less in infants of multiparae than those of primiparae. 
Hillebrand (67) found that the first-born infants were 
approximately 1 days behind others in weight and in 
appetite, 

2. Skeletal and Muscular Conditions. Cadre (22) 
investigated the condition of the sagittal suture of 203 
infants from birth to nine days of age. He found that 
the overlapping of the sagittal suture, due presumably 
to compression during delivery, was most frequent 
among the infants of primiparae. 

According to the findings of Jansen (76) , there is an 
increasing failure of proper skeletal development in 
the successive children in large families. 

In the above-mentioned study by Chase (27) it was 
found that the eldest sons were the weakest on strength 
tests. 

3. Diseases and Physical Peculiarities, Brehmer 
(18) studied 494 cases of consumption. His general 
impression was that, in certain instances, scrofula af- 
fected earlier offspring; and that, in large families, the 
later-born were likely to be consumptive, especially 
the sixth. However, his data were afterwards analyzed 
by Rivers (108), who reported a distinct excess of 
phthisis among first- and second-born. 

In the same report Rivers (108) made an analysis 
of Riffel’s three studies: “Schwindsucht und Krebs im 
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Licht der vcrgleichend staustisch-gcnealogischen For- 
schung,” “Wcitere pathogenctische Studicn iiber 
Schwindsacht uad Krebs,” and "Mitteilungen iiber die 
Erblichkeit und Infektiositat der Schwindsucht.” These 
Studies, for the sake of brevity, may be designated as 
S,K., lV,P.S.j and respectively. He was aware of 
the fallacy that, owing to a low infant mortality, the 
adolescent and adult population would contain an un- 
duly large population of eldest-born, and, consumption 
being a disease mainly of these ages, consumptives 
would show an unduly large proportion of eldest-born 
likewise. To guard himself against this fallacy, he 
limited the material to those who had died at adolescent 
or adult stage, and the result was as follows : In the 
S.K. material the first-born deaths from phthisis con- 
stituted 24.1% of the deaths that had occurred at 18 
years and upwards. This percentage was the highest 
except in the case of the twelfth-born, whose number 
was small. In PF.P.S. the first-born proportion was also 
the highest of all. In E.I., the effect of such an analysis 
was to bring the percentages of deaths from phthisis 
among the first-born above the general average. 

This analysis was followed by a study of the records 
of sanatorium patients. They related to sputum-posi- 
tive cases only. As in Brehmer’s material, there was 
considerable excess of consumption among the first- and 
second-born. There was also excess among the fifth- 
born. When the cases of consumption among the 
patients’ brothers and sisters were added, the results 
were practically the same, If, to exclude a possible 
fallacy before-mentioned, the distribution of consump- 
tion in order of birth was taken among subjects only of 
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18 years of age and upwards, there was still consider- 
able eldest-born excess (actual 75, expected 60.5) and 
some second -born excess. 

Pearson (95, 97) also found heavy incidence of 
tuberculosis on the first- and second-born among 2164 
members of 381 families. The numbers of cases ob- 
served for the two birth ranks were 113 and 79, and 
those expected were 67.1 and 64.4, respectively. In 
order to give additional confirmation to this investiga- 
tion, he took 7670 fertile families from the industrial 
class in New South Wales, which were completed at 
the time of the record. The total children were 46,325 
and the average size of family was 6.05, which was only 
slightly in excess of that of the tuberculous stocks. Ac- 
cording to Pearson, the general correspondence be- 
tween the distribution of elder and younger siblings in 
New South Wales’ industrial classes and that in the 
tuberculous families was sufficient to indicate that the 
great excess of elder members among those actually 
suffering from tuberculosis was not due to any peculiar 
birth order distribution of the tuberculous families. 

The conclusion drawn by Pearson that the eldest- 
born is generally inferior elicited a reply from Von 
der Velden (126), who took the tuberculous families 
in Riffel’s W.P.S. and S.K., and made out that while 
they contained more deaths from consumption among 
the first three birth ranks than in the remainder, yet 
this was due to lower infantile mortality. A similar 
criticism was made by Weinberg in his paper 
“Die rassenhygienische Bedeutung der Fruchtbarkeit” 
(128). But, in a previous paragraph, wc have seen 
how this point was tested by Rivers. 
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In "Pie Kinder der TubcrkulQscn” (129), on the 
basis of a study of the children of the tuberculous, 
Weinberg concludes; "At any rate it appears from my 
investigation that the early children, in consequence of 
their lower total mortality in childhood up to the 20th 
year, are more predominantly represented among the 
adults than among the total number of births. Now, 
as the material on which Pearson and Rivers have based 
their views consists of the anamneses in the sanatorium; 
therefore, instead of representing the total population, 
it refers chiefly to adults whose birth order distribu- 
tion is compared by these authors with that of the total 
number of children from the same families and not 
with the distribution of adults in general. From what 
has been said, it is perfectly clear that, with a com- 
parison of that kind, the earlier-born will, under all 
circumstances, come out poorly even if they do not 
, actually in the same age contract tuberculosis or die of 
it more frequently than the later-born. Therefore, we 
may accept the results of the above-mentioned authors 
only provisionally, i,e., as results of an incorrect 
method, until evidence has been found to the contrary 
through a more exact formulation of the problem." 

\/Vn6ther attack upon Pearson comes from 
Macauley (8f). We may quote his own words: "In 
Dp Pearson’s tables the inclusion of children and 
bibies who ate not yet old enough to be exposed to the 
dangers in question, very clearly makes it inevitable 
that the groups of later-born, to which these children 
belong, Vvill show a more favorable percentage than 
the groups of early-born who are of necessity grown- 
up; To draw any serious deductions from such sta- 
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tistics would on its face appear absurd. Dr. Pearson, 
however, concludes that there are as many people dead, 
or who have passed the supposed danger zone, as there 
are children in the families not yet old enough to be 

exposed it appears to be in direct conflict with 

the statistics of the disease. 

“To those who think the assumption is sound, we 
commend the following statistics from the report of 
the Registrar General of England and Wales, 1891- 
1900. 


TABLE 3 

Annuai:, Mortality from Phthisis per Million “Li viKa 
AT Various Agrs 


Age 

Mortality per million 

Age 

Mortality per jnillion 

0 to + 

413 

35 to 44 

2592 

5 to 9 

206 

45 to 54 

2362 

to to 14 

368 

55 to 64 

188L 

IS to 19 

U++ 

65 to 74 

1IS4 

20 10 24 

1730 

75 anil over 

437 

25 to 34 

2135 

All ages 

1391 


“In the face of such figures it is difiicult to see how 
the claim can be supported that the older members are 
‘past the danger zone,’ and therefore, not likely to be- 
come inmates of a sanatorium. Not until age 75 does 
the death rate from phthisis descend to the neighbor- 
hood of what it is below age 15. The professor claims 
that the mean age of onset of the disease is 29.1 for 
males and 25.3 for females, That, however, is merely 
another way of saying that at those average ages the 
patients began to be eligible for admission to the sana- 
torium. Patients may be admitted not merely at the 
onset of the disease, but probably at any time prior to 
death. Not merely, therefore, is the assumption which 
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we are asked to accept entirely unproved, but in view 
of such statistics as the above appears to be entirely dis- 
proved'* (84-, p. 169). 

S. Hansen (61) has also made a study of the disease, 
the material for which is obtained from Oresund Hos- 
pital and Boserup Sanatorium. According to him, the 
Boserup material is better than that of the Oresund 
Hospital, because the former includes only absolutely 
sure cases of pulmonary tuberculosis, while the latter 
contains a number of doubtful cases although this num- 
ber is not large enough to influence the results seriously. 

The Oresund material includes 1887 men and 1635 
women. The result of the investigation shows that not 
only the first-born but also the second and third children 
are more frequently attacked by tuberculosis than they 
would be were their places in the order of sibs without 
significance. This result is in full agreement with 
Pearson's. If the study is limited to families of equal 
size — say five sibs — the predominance of the earlier 
born (the first and second) comes out even more 
clearly. 

In the Boserup material, families of five suffer from 
irregularities, and seem to indicate that the third child 
is more frequently tuberculous than the rest; but those 
of four show a clear excess of the first child. In fami- 
lies of six, there are 141 tuberculous patients in the 
older half against 129 in the younger half; and, in 
families of eight, 114 against 83. However, these two 
groups are too small to have any decisive significance, 

To further confirm the findings, a comparison has 
been made of the relative frequency of the first-born 
among tuberculous patients in the Oresund material 
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and in the marriages of 2S years’ duration or more. 
This limitation to marriages of 25 years’ duration or 
more, as the author says, is based upon the fact that 
the average age of tuberculous patients is about 30 
years. The results are shown in Table 4. 


TABLE 4 

Birth Order or Tuberculous Patients Compared with 
That of Census* 


No. of 
birih 

Censiua 

T.D. 

families 

1\B. 

patients 

No. of 

birth 

Cenaua 

T.B. 

fainilica 

T.B, 

patlcnta 

1 

173 

171 

281 

9 

35 

31 

13 

2 

159 

m 

202 

10 

23 

22 

14 

3 

143 

148 

161 

11 

15 

14 

7 

4 

124 

127 

121 

12 

9 

10 

7 

5 

103 

lOS 

77 

13 

6 

6 

2 

6 

S5 

84 

56 

14 

3 

4 

1 

7 

66 

63 

32 

over 14 

6 

7 

3 

8 

50 

47 

23 

XotaJa 

1000 

1000 

1000 


"The CciiBus refers to the number per millc Recording to the census of 
February lai, 1901 1 found in Cordt Traj> 3 ’ Bearbeitung dcr Kopcnbftgcncr 
Ehestatislik (Cordt Trnp: Kindcrznhl uiid Kindcrslcrblichkch in dcr 
Kopenhagencr Ehen, Kopenhagen, 1905). 

The excess of the relative frequency of the first-born 
among the tuberculous patients over that both in the 
census and among the children of tuberculous families 
is regarded by Hansen as indicative of the heavy 
incidence of tuberculosis on the first-born. 

The fact that tuberculosis appears so frequently 
among the first-born is usually explained on the as- 
sumption that they are older and therefore more ex- 
posed to the disease than their later-born sibs. In 
order to invalidate this assumption, the author has pre- 
sented the age distribution of tuberculous patients of 
Boscnip in a tabic, which is reproduced here as 
Table 5. 




OKMimC MirCHOtXKJir MI}}^OaAAPH« 




TARI.K 5 

DiinrttiftUTiON oi^ Abks Acodrimko to Hirtii ClimiiR 



Milk peiiicmi 



Blflh No. 

So. 

iAi^e in vear« 


Am in 

1 


^.1 


m 

t 

m 

29.1 

m 

21 A 

\ 

in 

31:1.1 

m 

27 1 

4 

lU 

m 

131 

27 1 

5 

99 

mi 

^11 

27.4 

6 

u 

29.9 


3^,5 

1 

so 

Jfl.7 

n 

39.5 

8 

2Z 

30.4 

17 

20 

9 

24 

30.9 

IS 


10 

f! 

29.5 

f 


Over to 

19 

3U2 

U 

25.3 

Tftial 

1142 


9n 

27.4 


On the basis of this tabic, the author concludes : “The 
carlier*born men arc even somewhat younger than their 
later-born sibs, whereas no difFercnce exists with wo- 
men; and therefore we can set aside the possibility that 
the ngc-difTerencc which is present within individual 
families could be reflected In the total material' (61, 
p,714). 

However convincing it may appear to Hansen, the 
last argument seems far from satisfying to the reviewer. 
The latter is of the opinion that, in order to disprove the 
above-mentioned assumption, it is necessary to deter- 
mine the presence or absence of a significant difference 
between the average age of the earlier-born and that 
Of the later-born among all the children of tuberculous 
families. Unless such a difference is found to be actu- 
ally absent, we are not justified in denying age as a se- 
lective factor in the excess of the earlier-born among 
the tuberculous patients; because, according to the as- 
sumption, the later-born, if found to be equal in age to 
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the first-born, should be equally exposed to the disease. 
As to the absence of age difference between the earlier- 
born and the later-born among the patients themselves, 
it signifies no more than that the disease tends to mani- 
fest itself more strongly around a certain age. This 
fact could just as well be used by Hansen’s opponents to 
support their assumption by stating that, since the di- 
sease tends to manifest itself in adult age, it is there- 
fore more likely that the earlier-born would be more 
exposed to the disease, inasmuch as they arc older than 
their sibs. Hansen has undoubtedly overlooked this 
point. 

Among the critics of Pearson we might also men- 
tion Greenwood and Yule (59). In criticizing Pear- 
son's method of comparing the proportion of the first- 
born among marked individuals with the proportion 
of the first-born among their sibships, they have en- 
deavored to show that "the proportion of rih born 
among the sibships of marked individuals is not the 
same as in the population at large." The mathematical 
basis of their argument Is as follows (.59, pp. 187-188) : 

"In any population in which the number of sibships oi x mem- 
bers is lx, tlic number of rth born coniribuictl by those sib- 

ships is fx-, lienee the prciiwrtion of rili liorn in the whole population 
is; 


a/Jr ~ Sr Ux) 


■^1 




where k is the ^renicsi 51V.C of sih.^^Iup occurrioj^, 

"The prnpnTiitm of rth Worn in iltr niiirketl on oihrr 

hand, If we cmint each ?iihsliip only once: 




S? (/ a) 


(Xl-x) 
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or \l \vtt count each siMiip once Car each mairkcd mrrnber: 

jr, ^ sl^ tr*) / it (A7 "a) 

! 

it (A7.v) ! it fA7/A-) 

"In neitlur ca«: Jews iKc prnpotlmn nf tth Iwiin amnnot titp 
marked aibshitrii aitprnximnie lu ilie pmimriinn nf rilt Iwirn in ihf 
population nt larpc; but is too small for tlir carlier-lwrn, in consr- 
qtiencc of the rnnnner in which the larger »ihshipf> have Wen wriehled. 

"Hence if we compare the pro|Wriion of nil Horn arnunc mnrkcfl 
individuals with the praimrlian til nh Horn amimit llieir siHsliips. we 
arc makiiiR a fallacious comparison, wHIch must inevitably lead to 
nn apparent incidence of the marltiiitf on the earlicr-lmrn." 

Pearson has also been criticized by Dublin and Lang;* 
man (35), but from a slightly different angle. They 
contend that Pearson’s “method is based unequivocally 
on the assumption that the distribution according to 
order of birth of the pathological community from 
which his marked or affected subjects arc obtained is 
Identical with the distribution of the sibships of these 
subjects.” They have tried to show that “when there 
Is no weighting according to order of birth among the 
individuals affected^ the distribution of the affected or 
that of the pathological community represented by 
them is not in any ease comparable with that of their 
sibships." 

However, the statistical results that Dublin and 
Langman have arrived at still show a preponderance 
of the first-born among the tuberculous, although the 
authors do not regard it as significant. 
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<f.h -(fcl 4?^ i 

0 ^ ij « t «. if ^ 15 u 8S n 

AWiilii g!^, M n l« ? ? ^ « H 

'H ftf B| n % fl t 

Here there wt* heavy 9*i<;iii(1e»ice nJ epiBe(H?<r« itn she 
fifsi lliree chifdrcfi. H«:Hvc'ver, wsihin (he !rii45viirfiijiil 
gr«»ups nf c«:|u»l'Siii?e JaHiuhe^ the dlsflerertve jj!tlle4 («» 
e«me wut tli«^l^nc(ly. In ihu «moe«(j*.«n adcnd'fdn may 
be called im Pcafswn’f (*^7} c^snelmn'tin iba(. while (here 
is a \vei|;hiing «l ihc cldcr*b(«rn in cpilCjE^iiy. ihsti s* due 
Ui a $ekcliun of families raiher than in a ^lecfgon of ihe 
eldcr-twirn in each individual family- 
In Cr2ell)Jzcr‘« (,kl| material dealing tviih (he 
hcrctlity «f high degree <«f shnri-sighiedne-M f more ihan 
-6D), Auerbach (6| found ih«i of 5W children from 
$hc»rl>aighied familie$ .6^ii were aiiacked by ihe «ame 
trouble, and of these 4E% were first-birn, Hmm-cr, 
the author ha« alerted that the concept of the hrsi- 
born i« a purely |uriftic, and not a "'vcrerbung«(ech° 
nischcr,” one. According to him, an explanation of 
Cr%dUizcr''t flndingi may t)e found in the fact that (lii« 
high degree of $hort»sighicdncss lendi to progress up to 
puberty, llie Rrat^born, being relatively the oldea 
of the children invmigaicd, will naturally, in a larger 
proportion, exceed the arbitrarily established limit nf 
»6D. With younger children either the progressing 
tendency of myopia i« not yet esiablished or the degree 
reached is not yet suflicicni to make them dastihable 
among the high-degree short-sighted. In regard to 
this phenomenon, MVmbcrg (IKl) suspect* tlic exist- 
ence of some kind of clinical selection in it. 

Afl to the question of the relationship between "in- 




?iirATi vs or THs. nR.sT-a<«M 

sanjiy” anrl hirih rirdcrr. Heron's C64j lirsi simly nC ihr 
siaiiMics *4 inskanuy is ihc rinly miic whkh Jmi ionic Jo 
l[ic wf ii!cr"» aUcfinion, Hcr»m found Jhai llic fsr'‘t-fi"trn 
children (row snsanr tnock were more hkedy in Inrconip 
in«anc ihan oilitr ntenil^B of ihc «nlis.lii|i. 
ihn>v ihai Uik icndcni V riuy Iw «th*crvcd »n ihc fir#i 
four sihlmiiis. bwi in c»pwalJy marked in ihr caw ««} ihe 
eldcsi. where ihe frcqucniy was foiinil in he UW as 
againsi a chance expetiancy of 77 \ The daia are based 
upon insane individuals corning from i’SS,^ fami' 
lies, with a loial *ihship »d IWH. The same data were 
studied again hy Pearson (97|, by comparing the diS” 
(rihuiuHt «d the atiiia! insane w‘Mh that rd their ir»lT>‘ 
Spring. 'I*hc fiermilles »»l the lovir lowest hirrh numhicr# 
of the former were 2^!. 171. Sfii7. and 1^2; while thow 
of the Idiiei were 54.^. |s2, and 'rfirrefore. 
except in the caw of the resonuf'lriirn, heavy mudeme 
of insane was jfiown nn the other three birth nundierr. 
Here fVarssin fd”! ha« fromted out that Id? 
mum exaggerated hy the imompleieness «d the fami' 
lies, by the chetk wdnili ionfinemeni in .in asylum 
pl.ice«t»n feriifity, and fry the fact that »fn.it!er famdies 
are more tusiomary now ib.in m ihe gencratiMn of the 
parents of the insane."' 

^'hcre are two ttiher studies of f’caroui !(‘>7t sshich 
may come under tins s aiegory, One of these is a siudv 
of congenital caiaratt front ped9s»frc!i in his pussesseoii. 
The maien.il suggests that ihis doc.ise. whn ii is maik 
cdly hereditary in » haras ter, has a .igaiitst thr two 
elder Iwirit M'he method eiiijdoyr*l is to sompaie ilir 
nutnUcr of the alles ted mrmlsrss lieloiigiHg to ditlrinit 
birth ranks with the sihships of paieim of tlir s atai.oi 
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aft well a« wiih she ‘uNhipit *«J ihe «'.^0afa«,' }«««.., 'The 
irmficr siudy | s* aihirfi»« N if 

ihai there is rnarkctl alhirsm aroti'iiK the htfi- 

lK>rn, llui shr «cc'r»n<(l -liwiirn haic nn cu'cftst, and ihai ihrre 
seems l« he a tlelcei ihr Saff-tKirn, 

In a sludy «f a rseuf'tssi mvens^ry, L.l«. and 'V.Vi, 
ThursSnnc (122, pp, 2.v2if<i) (save hrsetly 5<*Mthf4 wf«n 
the qucsiinn '»( she relaii<»n «»f harsh harder it« pcr'wanahsv 
devehapniesil. "riie suhjress were a-sked Blue hdhasviri^j 
queflsasnii:: 

■"UdJ )i<na 4 jTieim' «!j> .*» -afi efdw trJw54?‘''' 

'•'DiiJ V'l'* iiif) -*» ahf ^swnewii tSuS'!)?"'' 

yp) JK* raltjral cj'^alyll 

''Dial ^jlii:rt!r lilr|3i 9.%iill'<l 

TIk prq[>«inior8^ u( i^nd jbe^r 

quejdiors were abnui ihe same sn ihe hesi adjusied and 
nevirniic groups, and, on she basis «»( ilib fats, ihc ass- 
shnrs have concluded shasi she aiuession «»( birsh *m\vT 
is run so universally imporsani a tonsisleraimn in ssiess' 
lal hygiene as is soinesirsses Iselievcil, 

Here it may be mcnimssed ihai the mrilnwh ;s^a far 
used in aiiatking the problem of discaw:* suffer from 
certain liniiiatkms. whith will he tonsidereal in delail 
in Chapter III; and ihai, ihcreharc, the t»melusinn% 
readied one way *»r another ought to be evaluated with 
ihcwe limitations in view. 

4. M^rtafily and /,anrfri'ify. In his SfnUiUfi 
Families Ansel 1 (4 j has a chapter on ihe rale of nsor^ 
tnliiy among children classified according to the nu- 
merical order of their hirths. In estiinaling the tirdcr, 
no distinction was made lietwccn iluise Imrti alive and 
those born dead; and muliiplc hirihs were coosidciTd 
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i'js fi»si,3lr "•rue's, *rhc i<iUJ nuriiWr <4 fhjJ^rcn siiiii»l!iif4 
Wits 4>ii',K4„?, 

fine *4 She JeraJures rr|»Mric<l was Jhc JuirnlKr. 

oj «iallH"ST« ejaks! (|n}<Ucn. !hc p!'<»paari5«*n <4 »lra4 i"« 
Ijvtnj^ bairsh* ns iJsaf i1as?« nvtrr than 4"»nl4<' Mir 

avcrajir *4 a1! jlic "ullicir In ihr Mesii werk »4 

l»ic ibt m«i»tia}'il\ aiivn?! clMrat lUiUlrcri was aKn jimuIi 
l^.rr.iUcif Mnaii soj ?<!hrf i lasers Ituf jJtrr Jhan pm''*4 si 
IcH l»r!«*w' avcra^ic ("*r several year*, and al ni'wl 
up t"" ihr end »4 Mir sniili vran Uir rl«lr4 I'liiSdrifri 
it.h"iiwt*4 nhr uv's! Jav««raHr talc «4 uuiruliiv «4 ail. 

*riic ninfialsjy nurvc «4 cl«lr>i!i ihildmi ulillrr:"! ifr-urn 
ilut i4 y«HHiiiirr tljjldi'cn ,'i|s<’i in Iw"* niihfr rrskjtfi!*, 
vi/.,, (ifsi, ID) ihr pr«iij;fr»s3vr dDDmutn^n sii jSic death 
rafp duiran^ irrmirMSini); carlurr and "I'sariA;' 

ihj* Irss ahruptlly U" an imrrasr; .and se«.«ndSv. «n ihrrc 
licina aiiuthcf wrll Diarkc*! dDDanulmn alict tlir iutD' 
ly-«cc<tnd srar, 

It js al%*» slnnii’a) an Atisrir** iilC't.ildrs that, <m)I *4 
cai'li 31 IWM t'lHldwi b’Dil ."dnc'., tljr Jirsl h'<ff(9 »nr- 

vivrxi !<• ayjr laJirrn„ K4s trjj jJir srt'ntd ksrn, ^4” «4 tlir 
third. Kss ii4 thr (nduiIi. Haiti), .and ss\!h t"«^rtUrir. an"! 
Sl.i nf the ’arvrtifh anal l'«dl«»W(ini 5 J; thildiru. F«ar all 
chihSt'rit taaKflliri'. the !aj,l,nrr ^aas- 'Hi-I. ’rhis iitjitpansiUi 
•seems i<» Diitln,ur that it s' as iht' srv.jji»| and thud ahiF 
aircn s\li<» haal tlir S«hm'*I r.alr n)«art.)laiv Aii’-rll's 
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plained b/ the fact that it consisted of well-to-do fami- 
lies. 

Geissler (SO) , on the basis of 26,000 legitimate births 
in families of miners, found that infant mortality 
rapidly increased after the fourth child. The figures 
arc presented in Table 6. 


TABLE 6 


Qfder of 

infani morlalUy 

IQO blriUft 

Order of \HClk 

Infani mortnihy 
per 100 birllis 

i 

23 

7 

31 


20 

8 

31 

3 

21 

9 

36 

4 

23 

10 

41 

S 

26 

11 

U 

6 

2^ 

12 



Westergaard (132, pp. 190-191) took Ansell's figures 
and calculated the probability of a person’s dying in an 
age interval before reaching the text. The results are 
presented in Table 7. 

In this table the higher ages do not show anything of 

TABLE 7 

The Numbers im Permim-es op tub Persons in Each Age 
Interval Who Would Die before Reaciunq the 
Next Age Limit 


Age In yenra 

1 

2 

Binh Order 

1 

4 

5 

0 

67 

49 

47 

5+ 

70 

v=> 

21 

22 

23 

25 

30 

t 

20 

21 

21 

25 

29 

2 

26 

29 

2S 

21 

31 

5 

24 

25 

29 

31 

2a 

10 

23 

20 

19 

20 

H 

15 

70 

67 

72 

59 

72 


76 

n 

B3 

B1 

78 

35 

{Next f5) 

84 

58 

90 

86 

87 
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importance; but, with younger ages, a significant phe- 
nomenon is apparent. The first-born as well as the last- 
born have a high mortality in the beginning, but in the 
second half year the mortality among the former be- 
comes lower than in the othei' groups. With some fluc- 
tuations, this tendency continues up to the fifth year. 
The later-born appear to be comparatively weak. 

Bell (11), in a similar study, reported that the ma- 
jority of the persons who were the only children of their 
parents died young (58.5%), but there were only 41 
cases. 

Pearson (97) found that stillbirths were most fre- 
quent among the first-born, that infant mortality was 
higher among the first-born, and that the health of the 
first-born child, during its early years, was below par. 

Bolt (15) reported In Abt’s Pediafrics that “on the 
average the first-born children have a 33% higher mor- 
tality than the second-born. The still-birth rates for 
males and also for first-born infants are in excess of 
those for females and for second and following births.” 

Redfield (103) selected from the Rcdfield genealogy 
every family which had four or more sons who had 
reached maturity and who had not lost their lives by 
war or by accident. The average life of different sons 
was found to be as follows : eldest son, 60.85 ; second 
son, 69.14; third son, 69.85; fourth son, 71.14. This 
result shows an increase in length of life as birth ranks 
grow higher. 

In apparent contradiction to the above findings, Bee- 
ton and Pearson (10), studying a thousand or more 
pairs of siblings, found their average age at death to 
be as follows : 
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All adult 

Elder adult 

Yovinj^cr adult 

Slater 

57.795 

59.924 

55.667 

Hrothcr 

56.568 

58.360 

54.575 


This result appeared so interesting to them that they 
secured lOSl pairs of brothers and 733 pairs of sisters 
where the interval between births was known and fur- 
ther studied them. The data arc not quite the same as 
for the pairs of adult brothers and sisters given above, 
but they show much the same advantage, i.e., four years 
to the elder. They have further demonstrated that 
longevity is correlated with position in the family, and 
their conclusion is that, on the whole, the earlier-born 
members are fitted to survive the longer. 

Ploetz (99-101 ) , in a study of 3300 children of royal 
families, found that the rule of increasing mortality 
does not hold true for these children where mortality 
remains constant almost up to the ninth child. Upon 
the basis of such findings, the author infers that the in- 
crease of mortality with family size is due to the fact 
that large families make it more difficult to secure the 
necessary care and nourishment for the children. 

In reporting an inquiry which covered about 300,000 
government employees, March (85) concluded that the 
mortality increased with the order of birth. This was 
the case irrespective of sex and of the status of the 
parents, and applied to both children and adults. The 
age of the father was found to have no marked influ- 
ence on the mortality of the children. This increased 
mortality according to the order of birth was explained 
by the fact that, in one and the same family, the last- 
born did not appear to be subject to greater mortality 
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risk than the first but that the mortality of children of 
large families was greater than that of small families. 

Popenoe (102) made a similar study. His data were 
obtained from the Genealogical Record Office of Wash- 
ington, D. C. The individuals were, in general, over 
90 years ol age, some living and some dead. A few 
were included whose age was less than 90, but more 
than 80; these, however, represented a very small pro- 
portion of the total. The results, taking only the fami- 
lies of two or more children, and omitting decimals in 
the second column, are as shown in Table 8. 

TAdLE 8 


DrsTRinuTioN of 

TIIK 

Aord According to 

Birth 

Order 

Birth order 

I'xpCCLcd 

Found 

Binh order Expected Found 

L 

132 

201 

9 

2G 

22 

2 

132 

ilS 

10 

16 

20 

3 

121 

lO-l- 

11 

9 

4 


101 

95 

12 

5 

8 

5 

82 

82 

13 

3 

4 

6 

65 

•10 

14 

1 

2 

7 

50 

S3 

IS 

0 

3 

8 

38 

30 





On the basis of these results, the author concludes: 
"The first thing to strike the attention is that the first- 
born, who have sometimes been supposed to be handi- 
capped with all sorts of physical weaknesses from birth, 
are relatively more numerous than any other birth rank. 
But the number of individuals in the last birth ranks 
is somewhat surprising, in view of the generally ac- 
cepted belief that the last child of a very large family 
tends, because of uterine exhaustion in the mother, to 
be defective, and is often an imbecile of the so-called 
Mongolian type. The table here given shows at least 
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that the last born of a large family is not necessarily 
lacking in a tough constitution which will enable him 
to survive for ninety years or more” (p. 396). 

Reiter (104) reported that his findings agreed with 
those of Dresel and Fries in showing the increase of 
mortality with “Gebiirtigkeit,” but disagreed with the 
latter in failing to indicate the counteracting influence 
of the economic factor. 

Holmes and Wilson (72) made a study of the rela- 
tionship between the order of birth and the longevity of 
the child. Their source of data was Allstrom’s Dic- 
tionary of Royal Lineage, A selection was made of all 
those royal families in which four or more members 
lived to be 21 or more years of age and died a natural 
death. The results are shown in Table 9. 

The authors have concluded that their findings are 
not in agreement with either those of Pearson or those 


table 9 

Longevity According to Birth Rank 


Birth rank 

No, of enaeg 

Av. ogc at death 

1 

26+ 

51.6 

2 

257 

52,4 

3 

266 

50.6 

4 

253 

S+.2 

5 

214 

51.9 

6 

173 

53,4 

7 

115 

54.1 

% 

8S 

50.5 

9 

11 

47.0 

10 

50 

55.2 

U 

30 

50.5 

n 

26 

56.4 

u 

15 

56.fi 

14 

11 

48.7 

15 

7 

53.1 

16 

5 

51.8 

17 

2 

41.0 

IB 

2 

47.0 
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of Redfield, for they do not indicate any relationship 
between the order of birth and the expectation of life. 
They also have pointed out the fact that their “data 
are based on royal families while those of Pearson and 
Redfield deal with ordinary humanity . . . royalty has 
several advantages over the rank and file of people in 
general, on account of the fact that there would be 
little correlation between lateness of marriage and sta- 
tus or between size of family and those extraneous in- 
fluences which cause the size of family to vary so greatly 
in the general population. While royal families may 
be voluntarily limited like other families, the inequali- 
ties of the limitation are probably not so great as among 
people of diverse social and educational advantage.” 

In a more extensive study which includes data on 
all the individuals concerning whom the ages at death 
could be obtained, Holmes (71) has found that “within 
each group of families of a given size there is little in- 
dication that the members of any birth rank live longer 
than those of any other,” In order to ascertain what 
relationships were indicated by the data as a whole, 
order of birth was correlated with longevity of chil- 
dren, and a negative correlation of — 0.090±.0I2 was 
found. “This means that children of higher birth ranks 
do not live as long on the average as those of low birth 
ranks. The correlation is a weak one, to be sure, but 
it is over seven times its probable error and is therefore 
not due to mere chance.” 

The tendency for the earlier-born children of a fam- 
ily to live longer than the latcr-born was tested in an- 
other way by comparing those pairs of siblings whose 
births were separated by the greatest number of years. 
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It was found that the average age of the cider sisters 
living over 20 was 52.737 and of the younger sisters 
52,958. The average age of the elder brothers was 
52.105 and of the younger brothers 50.375. 

Looked at on the surface, the results arc in utter dis- 
agreement; but in fact, the high mortality of the first- 
born at birth or during infancy does not necessarily 
mean their high mortality in later years, and, on the 
contrary, there is every reason to believe that a more 
stringent selection at birth will result in lower or per- 
haps equal mortality in adulthood. The latter assump- 
tion seems to be to a certain extent confirmed by studies 
of Ansell and Westergaard. 

5. Fertility and Sterilily. To this aspect of the 
problem, only a small amount of attention has been 
given. There are two studies which may be worth a 
brief mention here. 

Ewart (42) has studied 11 10 sons. According to his 
findings, the correlation between the order of male 
birth and the number of children born to son is .021 d: 
.020, and the correlation between the order of male 
birth and the number of children born to son with age 
at marriage and death of son or present age constant is 
— .037±.019. 

Jones (77) has reported a study of five genealogies. 
Each genealogy furnished approximately 4000 indi- 
viduals, and the five together furnished a total of 20,412 
individuals, The 20,412 individuals were distributed 
throughout approximately 4000 such household fami- 
lies, each of the genealogies holding about 800 of this 
total figure, In Table 10 the average fertility of the 
total population stock included in the genealogies and 
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that of the first-born are compared both for the 50-year 
periods and for the entire period from 1651 to 1900. 
In Table 1 1 the percentage of the total number of chil- 
dren born who married is compared with the percent- 
age of the first-born children who married. These 
two tables show that the percentages of the total stock 
and of the first-born who married were the same, and 
that, of those who did marry, the fertility of the first- 
born and that of the total stock were practically the 
same. 


B. Behavior Traits 

1. Inlelligence. Willis (133) tested almost two 
thousand children by the Stanford Revision of the Binet 

TAIILE 10 


Fecundity of First-Horn Children 


Period 


Avernf^e fcrillUy 
of Loul slock 

AvcrnRc fertility 
of firal-born 

1651-1700 


5.« 

G,+ 

1701-1750 


5.9 

5.8 

1751-1800 


6.1 

5,7 

I60I-I850 


4.8 

4.9 

1851-1900 


3.0 

2.8 


TfHnl 

4.2 

4.0 



TABLE 11 


Percentage of 

Population and of 

First-Borns Married 

Period 


Pcrccniagc mnrncd 
uf total stock 

PcrccntnRC married 
of first-born 

1651-1700 


.76 

77 

1701-1750 


.72 

.71 

1751-1800 


.74 

.73 

lBOl-1850 


.69 

.69 

1851-1900 


.62 

.60 


Tolnl 

.69 

.60 
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Scale in the Alex Taylor School, Edmonton, Canada. 
There were no low-grade defectives in the school popu- 
lation. Two hundred nineteen pairs of children were 
obtained, each pair being, respectively, the first and sec- 
ond children in a family. The median difference in 
favor of the second child was +4,5. The sigma of this 
difference was 1.16. Therefore it was almost certain 
(9997 chances out of 10,000) that the median difference 
in IQ between the first and second children lay between 
+1.02 and +7.98. This investigator was of the opinion 
that the higher incidence of mental deficiency among 
first-born children might be due in part to the fact that 
they were the first-born children in families in which 
the rest of the children were properly classified only 
as “border-line” or “backward.” 

Sutherland and Thomson (119) tested 1084 children 
with ages ranging from 10-6 to 11-6. With the size of 
family kept constant, correlations were computed be- 
tween IQ and bitth position for families of 4, 5, 6 and 
8 children. None of the coefficients differed reliably 
from zero. 

Arthur (5) made a study of intelligence in relation 
to position in the family. A large percentage of her 
subjects were of foreign birth or parentage, and most 
of. them entered kindergarten with little or no knowl- 
edge of the English language. They were tested with 
the Kuhlmann 1917 Revision of the Binet Scale. Ac- 
cording to the results for 92 pairs of siblings with Finn, 
Russian, or South European surnames, all of whom had 
been tested with the Kuhlmann-Binet scale at the end 
of one year in the kindergarten, the average IQ of the 
elder sibs was 93.05 with an S.D, of 11.29, and that of 
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the younger was 99.14 with an S.D. of 10.42. The dif- 
ference was in favor of the younger sibs and was found 
to be reliable. To determine the importance of the lan- 
guage factor, the study was extended to 271 pairs of sib- 
lings of kindergarten and grade-school age. These in- 
cluded the 92 pairs described above> and also 179 pairs 
the elder of which had the advantage over the younger 
of one year or more than one year of additional train- 
ing in English. In this group, the average IQ for the 
elder sib was 89.3 and that for the younger was 96.9. 
This difference in favor of the younger sibs was also a 
reliable one. According to the author, the phenomenon 
of decreasing IQ with priority of birth was further 
emphasized by the data from families of which three or 
four children were given Kuhlmann-Binet examina- 
tions, although it was stated that these families were 
selected largely upon the basis of school difficulties on 
the part of the elder children. However, from a study 
of 70 pairs of sibs in American families each of whom 
had been given a Kuhlinaun-BLnct test between the 
chronological ages of 5-0 and 7-0, it was found that the 
average IQ for the elder sibs was 105.9 with an S.D, of 
11.23 and that for the younger was 106.9 with an S.D. 
of 10.67. The difference was slight and unreliable. 
Upon the basis of these findings, the author was inclined 
to think that the birth order differences that were found 
in this study were attributable to factors of environ- 
ment rather than to those of nativity. 

Commins (28) compared the IQ’s of 142 pairs of 
siblings chosen from school grades 3 to 8. These IQ’s 
were obtained by means of the McCall Multi-Mental 
Test, In 99 cases, the younger member of the pair had 
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the higher IQ; in 43 cases, the older, the average dif- 
ference between the sibs being 17 and 10.3 points, re- 
spectively, in the two groups. The inter pretatiori was 
offered that the McCall test was probably so constructed 
that the IQ tended to decrease with age. However, the 
author was inclined to feel that, in the light of the 
agreement of this result with those of Miss Arthur, the 
thesis that the younger children in a family are the 
brighter need not be abandoned. 

Jones (78), with the assistance of the present re- 
viewer, made a study of 614 pairs of juvenile and adult 
siblings. The test scores used were those of the Stan- 
ford-Binct for children up to the age of 14 and those of 
the Army Alpha for children from 10 upwards. Each 
mental age and Alpha point score was translated into 
a sigma index, dividing the deviation from the age me- 
dian by the S.D. for that age. In this group of com- 
parable scores, the pair differences were computed for 
pairs adjacent in birth order and for non-ad jacent pairs. 


TABLE 12 


No. pah-fl 

Adjacent paira 
330 

Non^ndjacent 

2U 

To Lai 
(514 

Mean difference 
(Older-younger) 

—,010 

—.055 

—.030 

Median difference 

+ .035 

—.058 

—.003 


i.oas 

1.070 

1.075 


Table 12 shows that there Is no difference iri either 
central tendency or variability when the older and 
younger sibs are compared. Pairs successive in birth 
order are no more similar than pairs separated by one 
or more intermediate sibs. 

Thurstone and Jenkins (121) have recently made a 
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Study of the relationship between birth order and in- 
telligence. Their material was drawn from the records 
at the Institute for Juvenile Research. There were 382 
families for whom the records of both the first- and 
second-born children were available. The comparison 
was confined to siblings, who ranged from the first- to 
the eight-born. The mean IQ of the first-born was 
81.75, while that of the second was 84.84. The com- 
parison therefore shows a slight advantage for the sec- 
ond-born. It was also found that 23 out of 28 com- 
parisons turned out in favor of the later-born. The 
authors claimed that the possibility of defects in the 
standardization of the Stanford-Binet tests for the suc- 
cessive ages was ruled out in two ways. They had ana- 
lyzed the test records of the Institute separately for each 
age, and had tabulated their records in terms of stan- 
dard scores for each age group, but the final results re- 
mained the same. A further check they mentioned was 
a study in progress by Miss Steckel. She had given 
four group tests to the public school population in a 
city, and the records of all siblings had been compared. 
Since that study involved the testing of a large school 
population, the tests were standardized on the experi- 
mental population itself. The published norms were 
not used. The test performances were reduced to stan- 
dard scores for each age, and the comparisons were 
limited again to the siblings. The preliminary findings 
in that study were in agreement with the results of 
Thurstone and Jenkins’ investigation. 

From the above, one will note that, in the studies 
which indicate the existence of a difference in IQ be- 
tween the first and subsequent children of the family, 
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certaia aspects of the statistics have failed to receive 
due consideration. These will be discussed in Chapter 
III. As to the other studies of intelligence, either the 
findings are inconclusive or the primary interest does 
not lie in the status of the first-born. 

2. Talent and Snbnormality. Galton {4-7, pp. 33- 
34) made a study of English men of science. He found 
that, in percentages, their positions among their 
brothers and sisters were as follows: only sons, 22 
cases ; eldest sons, 26 cases ; youngest sons, IS cases. Of 
those who were neither eldest nor youngest, 14 came 
in the elder half of the family; 12 in the younger half; 
and 11 in the middle. These results purport to show 
that elder sons appeared nearly twice as often as 
younger sons, that, as regards intermediate children, 
the elder and younger halves of the family contributed 
equally; and that only sons were as common as eldest 
sons. Here it may not be out of place to mention his 
study (48, p. 78) of 72 English judges. The eldest sons 
have not made half as many careers as judges as the 
younger sons, bufhe regards social influence as respon- 
sible for the phenomenon. 

Yoder (13S) examined the early lives of 50 eminent 
men of various nationalities belonging to the eighteenth 
and nineteenth centuries. It was found that the young- 
est sons occurred oftener than intermediate sons and 
eldest sons oftener than youngest. 

Cattell’s (25) study of American men of science also 
yielded interesting results, which are presented in Table 
13. 

Gini (53, 54) claimed that the fir$t-born predomi- 
nated among the professors in Italian universities. His 
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TABLE 13 

Distribution of American Men of Science According to 
Birth Order 


Fnmily size 

First 

Birth 

Second 

order 

Third 

Fourth 

2 

S7AVo 

+2,6% 



3 

+4,0% 

31.2% 

24.8% 


4 

36.1% 

2Z,+% 

21.8% 

19.7% 


method of investigation was to send questionnaires to 
the professors. Four hundred forty-five replies were 
received, and 416 of them related to families of two or 
more. His statistical procedure, however, was not de- 
scribed. 

In 'E.Wh' A Study of British Genius (40) 1030 people 
(97S men and 55 women) were included. They were 
those persons to whom three pages or more of space 
was allowed in the Dictionary of National Biography. 
One of the problems studied was “In families of differ- 
ent sizes, what relation do eldest genius ehildrcn bear 
to genius children of intermediate position?” Results 
of this inquiry are reproduced in Table 14. 

TABLE 14 

Position of eminent child 


Family size 

Eldest 

Intermediate 

Youngest 

2 

IS 

0 

12 

3 

15 

6 

11 

4 

10 

16 

3 

5 

10 

18 

7 

6 

8 

20 

6 

7 

15 

14 

5 

8 

2 

17 

4 

9 

8 

7 

4 

10 

5 

10 

3 

11 

3 

12 

2 

12 

1 

10 

2 

13 

1 

4 

2 

1+ 

0 

5 

2 

Over 14 

1 

9 

4 
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The author concludes : "It would appear that there is 
a special liability for eldest and youngest children to be 
born with intellectual aptitudes, the liability being 
greater in the case of the eldest than of the youngest, 
for there arc altogether 94 eldest children to 67 young- 
est children, the intermediate children numbering 148; 
or 30 per cent are eldest children, 21 per cent youngest, 
and 47 per cent intermediate. It will be seen that 
Avliile the eldest and youngest children of ability abso- 
lutely outnumber those of intermediate position, not- 
withstanding the large average size of the families pro- 
ducing children of ability, and the consequently much 
greater number of chances possessed by the intermediate 
children as a group, the chances of the eldest attaining 
eminence as compared with 'the chances of the youngest 
are not the same throughout. In the small and medium- 
sized families it is the eldest who most frequently 
achieves fame, in the larger families it is the youngest. 
It may be added that if wc were to talie into the con- 
sideration the survivors of a family only (the net fer- 
tility) the youngest children would occupy a still more 
conspicuous position” (40, pp, 102-103). 

Among 754 gifted children, Terman (120, pp. 121- 
125) found the following percentages of first-born: 
56.1 in families of two, 36.9 in families of three, and 
33,0 in families of four. He pointed out that the fact 
that the completed families in his group showed an 
atypically small proportion of gifted first-born was 
for the reason that his main search was confined chiefly 
to grades 3 to 8 and hence yielded few children above 
13 years of age. The eldest child in a completed fam- 
ily would frequently, if not in a majority of cases, be 
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older than 13, and would therefore he less likely to be 
caught in his survey. “Possibly in the case of incom- 
plete families, those with gifted first-born were more 
likely to be caught,” 

All the above investigations seem to indicate that the 
distinguished persons are likely to be the eldest chil- 
dren of the family, but Mile. Robinovitch has been 
quoted by Trcdgold (123) as having brought forward 
some evidence to show that distinguished men are more 
freqvicntly the last-born. 

A similar study was reported by Key (81). Her 
problem was to determine if there was any scientific 
basis for the popular notion that the eldest child has 
the best chance of obtaining prominence. She studied 
the family records of many famous Americans, from 
Alexander Hamilton to Mark Twain, but her conclu- 
sion was that the order of birth in a family had nothing 
to do with their achieving fame. 

The several studies given above deal with the prob- 
lem of superiority. Now let us turn our attention to’ 
the problem of inferiority. According to both Pear- 
son and Ellis, A. Mitchell (88) was the first one to 
point out many years ago that, among idiots, the young- 
est born and especially the eldest born largely predomi- 
nate over the intermediate children. Among 443 idiots 
and imbeciles, he found 138 to be first-born, or 31.1%. 
Excluding a large contingent of illegitimate children, 
who are, of course, disproportionately often first-born, 
and confining his observations to cases in which only 
one idiot, and that a congenital one, occurred in a fam- 
ily, he concluded again that “idiocy is more likely to 
occur among first and latest pregnancies than among 
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Others," since of all the children born in Edinburgh 
and Glasgow in 1855, 22.8% were first pregnancies, 
while of tlie 85 idiots 33% were first pregnancies. 

Down (34) claims liability to idiocy among primi- 
parous children because 24% of the 2000 idiots (illegi- 
timates largely excluded) examined by him ^Yere first- 
born children. But, in view of the large size of the 
families represented, the first-born children were prob- 
ably born of very young mothers, Such being the case, 
the heavy incidence of idiocy among the first-born be- 
comes a question of mother’s age and not one of birth 
order. Moreover, the factors that conditioned the ex- 
amination may have seriously biased the sample, and 
the criteria for idiocy used in those years may have been 
too crude to be trustworthy. It may also be mentioned 
that he found that 40% of idiots born in a state of sus- 
pended animation were primiparous children, and that 
he invoked, as a cause of this as well as the above 
phenomenon, the “exalted emotional life" of newly 
married couples and the increased difficulties of a first 
parturition. 

Shuttiewortli (114) studied the children at the Royal 
Albert Asylum. Five per cent of them were Mongolian 
imbeciles. Some 40% of such children were the young- 
est members of Urge families. His explanation was 
that anything that depressed the procreative powers of 
the mother might be a factor in the production of the 
cases. He had commonly found a family histoi'y of 
phthisis, and had observed that Mongols themselves, 
when they survived infancy, were prone to phtliisis, 
and that those who died young succumbed in many in- 
stances to some form of tubercle. 
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Rivers (108) has quoted Hunter as reporting that, 
among idiots and their parents, there was heavy inci- 
dence at either end of the family. Wallich and Fru- 
hinholz; have been referred to by the same author (97) 
as stating that 16 out of 30 premature children brought 
to a Bicctrc clinic for nervous affections and other de- 
fects were eldest born. With regard to the proportion 
of the first-born among mental defectives, Duncan 
has been quoted by Rivers as giving the following sum- 
mary: Among Mitchell’s 443 idiots and imbeciles 138 
were first-born; among Wilbur’s 675 there were 191 
first-born; among 100 of Beach’s, 20; among 2000 of 
Down’s, 480. In other words, among 3218, 829 or 
about 26% were first-born, and presumptively born of 
young mothers. 

In a study of 994 feebleminded cases admitted into 
an Anstalt fiir Geistesschwache for a period of about 
20 years, representing as many marriages with a total 
number of 5915 children, S. Hansen (61) finds that, in- 
stead of the expected number of 167 for the first-born, 
there were actually 234 of them, but that no special dif- 
ference existed for the succeeding birth numbers. For 
the second-born the expected number and the actual 
number are 161 and 159, respectively, and for the third 
they arc 148 and 149. The material obtained from the 
Rellerschen Anstalt also shows that it is the first-born 
that are most frequently found. 

It should be noted that this author has mentioned the 
following sources of error in his material: First, fami- 
lies arc incomplete in many cases. Secondly, there is 
a continual decrease of fertility over a long period of 
time. Thirdly, the material is very mixed; it repre- 
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sents various social strata with diffeieiit degrees of fer- 
tility. Ill addition to these, Pearsori (97) has pointed 
out a possible source of error, namely, that the material 
recorded is spread over a score of years, so it is quite 
possible that the same family is several times repre- 
sented. 

However, Pearson’s (97) own investigation also 
shows a considerable excess of first-born above what 
was to be expected. There is no preponderance of 
second-born defectives; when Mongolians are ex- 
cluded, the mentally deficient are fewer than e.vpected 
up to the eighth-born, and show a slight excess in large 
families of eight and over. 

In discussing the possible causes of feebleminded- 
ness, TrecigoJd (123) has touched upon the question of 
primogeniture. We may quote from him as follows: 
"Certainly my own experience is to the effect that it 
is more common for the later-born and not the first- 
born to be affected. In those families in which there 
is a pronounced tendency to mental and physical de- 
generacy, the effect usually appears to be more and 
more marked upon each successive child, and often 
enough the idiot is actually the last born. I have notes 
of not a few families in which the first one or two chil- 
dren presented no great departure from the normal; 
these were followed by one or two others who suc- 
cumbed to ordinary children’s ailments from which 
healthy children would probably have recovered; then 
came tlie idiot, in some cases to be succeeded by a num- 
ber of stillbirths.^’ 

Kuhlmann has been quoted by Arthur (5) as having 
compiled a table from the data of Piper, Koenig, and 
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Kerliii to show tiie incidence of feeblemindedness in the 
family group. According to the results, the incidence 
of feeblemindedness is the highest among the first-born 
and decreases for succeeding positions. 

Ordahl (93) studied the birth rank of Mongolians, 
and found that a disproportionate number of Mon- 
golians occurred among the later-born of large families 
as compared with the earlier children of the same, 
parents. This agrees with the findings of both Shuttle- 
worth and Pearson. 

In a comprehensive study of Mongolism by Brons- 
scan (19) this question of birth order has been con- 
sidered. She has quoted Spicer as having observed, on 
the basis of 23 cases, that the Mongols came often at 
the end of a large family, but several of the cases were 
also the first children of young mothers. Plill has also 
been quoted as having found, in an analysis of 8 cases, 
that fully 50% of Mongolian idiots were later members 
of a large family. Plowever, in Brousseau’s own ma- 
terial, it is noted that the Mongol is frequently the last 
child of the family, although not necessarily of a large 
family. In 99 cases out of 583, or 16.98%, the Mongol 
was the only child; in 336, or 57.6% the Mongol was 
the last child of a family having at least two children. 
The author has pointed out the following possibilities 
for consideration: In the first place, there may have 
been a few cases in which other children were born 
some years after the Mongol was reported as being the 
last child. In the second place, as birth control is 
practiced very frequently, it is reasonable to suppose 
that intelligent parents may, after the birth of a defec- 
tive child, have decided to have no more children, 
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fearing that later offspring might also prove mentally 
deficient. In the absence of statistics regarding these 
facts, the author hesitated to make conclusions concern- 
ing the causal relation between Monogolism and birth 
position. 

Recently, Dayton (31) has reported a study of 
10,410 retarded children examined by the Stanford- 
Binet. He considered families of different sizes 
separately, and found no evidence that the feeble- 
minded child tended to be either the first or the last in 
the family. 

We may also briefly state the opinion of the follow- 
ing men on the intelligence of the first-born. According 
to Voisin (108), among the children of an alcoholic 
father the first is often an idiot, and the second only an 
imbecile. Shandy is quoted by Ellis (40) as asserting 
that the eldest son is the blockhead of the family. But 
Campbell (22a), in his Causation of Disease, combats 
the belief that the first-born child is inferior. 

These findings seem to indicate that there are argu- 
ments for and against the first-born. However, it 
should be borne in mind that, apart from the other 
considerations, the methods used in most of these 
studies were far from adequate; and therefore, that the 
preponderance of the first-born merely among the 
super- or sub-normals can hardly be regarded as con- 
vincing evidence. In this connection, it may also be 
mentioned that, according to Gini (S3), the first-born 
are more variable than their sibs; and that, according to 
Weinberg, the first-born die young less frequently and, 
therefore, have more opportunity to realize their 
various tendencies than the later-born; and that, ac- 
cording to Ploetz (99), the first-born children studied 
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as his statistics concern only the deaths in the first year, 
it remains a question whether or not the same conditions 
will prevail in the period in which criminal tendencies 
are supposed to develop. Goring’s data were after- 
wards analyzed by Pearson, whose conclusion was that 
the actually observed first- and second-born criminals 
were 717 as against 557 which vvould have been antici- 
pated if the tendency to crime had been divided equally 
among all members. There was a deficiency of both 
intermediates and last-born criminals. 

A study of juvenile theft was reported by Baker and 
Decker (7). The experimental group and the control 
group each contained 84 boys. The experimental cases 
had been formally convicted of theft by a juvenile 
court; and, through that organization, the confidential 
records were made available for the study, The con- 
trol group was selected by the schools, and the cases 
were matched as to age, grade, nationality, and neigh- 
borhood. The median age was 13 years, and the median 
grade was the upper sixth. It was found that the posi- 
tion of boys among siblings was not a significant factor. 

In view of the conflicting evidence concerning the 
criminality of the first-born and in view of the in- 
adequacy of the methods used, we should suspend 
generalizations until further evidence is available. 

4. Other Trails of Behavior. In 1899, after ex- 
amining 1507 Michigan school children, Carman (23) 
concluded that first-born boys were more sensitive to 
pain, as estimated by the temple algometcr, than second 
or subsequent children. In general, sensitiveness to 
pain was found to decrease in order of birth, the excep- 
tion being that later-born girls were slightly more 
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sensitive on the right temple than were the second-born. 
Carman thought that if the number of sccond-born girls 
were larger this exception might not occur. Most of 
the children were from laboring classes, by which is 
meant artisans and unskilled laborers. 

These findings arc in agreement with those of 
McDonald (87), who stated that of 53 university stu- 
dents the first-born were more sensitive to pain than 
the second-born. 

In Wells’ (131) study referred to above, it was found 
that, among a large number of school children at San 
Jose, California, whose positions were noted as regards 
weight discrimination, reaction-time, voluntary action, 
ability, endurance, mental ability, neatness, and deport- 
ment, the eldest tended to show best, and the youngest 
children, while inferior to eldest, were superior to 
intermediate children, 

Reynolds (107) studied the first 492 applications to 
the habit clinics of the Massachusetts Division of 
Mental Hygiene in the first 18 months of their opera- 
tion. Sixty-seven and five tenths per cent were under 
6 years, 84% were under 8 years, and all but 2.5% were 
under 12 years of age. “The position of the child in 
the home seemed to have some, though not marked, 
significance; 47 were only children, 80 had no rival 
children of their own sex in the family; 108 were the 
oldest, 83 were the youngest, 24 were adopted or placed- 
out children; 26 were cursed by being the favorite 
child, usually of one parent, in 3 cases of both; 85 were 
regarded as peculiar by their families and usually 
advertised as such among their parents’ friends.” 

Goodenough and Leahy (56), from the files of 



62 


GE^JfiT^C PSYCHOLOGY MONOGRAPHS 


Demonstration Child Guidance Clinic 2, which was 
conducted in the Twin Cities during 1923-1924, ob- 
tained a total of 322 consecutive Minneapolis cases, and 
studied them with the view to determine the proportion 
falling within each of four general groups considered, 
viz., oldest children in families of more than one, 
youngest children in families of more than one, only 
children, and children occupying iiucrmcdiate positions 
in families of three or more, who for C()nveniencc will 
be referred to as “middle" children. As to the principle 
followed ill those eases in which the death of a sibling 
involved a change in the group classification, c.g., when 
the death of the iirst-borii child left the second-born as 
the oldest living child, it was decided to ignore all 
deaths occurring before the clinic patient was three 
years of age, and to include as if living all dead siblings 
whose death occurred after the clinic patient had 
reached the age of three. A small number of adopted 
children were incUicled. Classification of the .322 cases 
according to this plan brought the following results. 

No, of cn!tc!i Vcrcciitnpre of lotal 


Oldest 

98 

30.4 

Middle 

102 

31.7 

youngest: 

8L 

25.2 

Only 

40 

12.7 


Here it is evident that what was considered was the 
socially first child and not the biologically first one. 
Moreover, tliere is no statement as to whether or not 
these families were complete. 

They also made a study of 293 kindergarten children 
at the Minneapolis Child Guidance Clinic. The chil- 
dren were rated by their teachers upon 14 traits. On 
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the basis of their records, they were grouped into the 
classes: oldest, middle, youngest, and only children of 
their respective families. The oldest children showed 
significant tendencies toward lack of aggressiveness and 
self-confidence, lack of leadership qualities, much sug- 
gestibility and some seclusivcness and introversion. The 
middle children showed these traits to a lesser degree. 
The youngest showed individual variation. The only 
children showed higher ratings for aggressiveness and 
self-confidence, for gregarious interests, and for in- 
stability of mood and flightiness of attention. 

Stratton (118), in a study of anger and fear, has 
touched upon the question of primogeniture. His 
general procedure was to have students of psychology 
classes grade their own behavior according to a pre- 
scribed scale in certain situations supposed to provoke 
fear or anger. No difference was found between the 
first-born and others in regard to fear, but a difference 
existed in respect to anger. The numbers of the first- 
born and later-born were 302 and 544-, respectively, in 
the case of anger and 273 and 441, respectively, in the 
case of fear. When the first-born were divided into 
two classes, of those who had siblings and of those who 
had none, the number in the latter group was too small 
to insure the reliability of results. However, so far as 
the evidence goes, the fact that the first-born are apt to 
be more irascible docs not seem to be due to the presence 
or absence of siblings. 

In Busemann’s (21) study of the group of approxi- 
mately 400 children in attendance at the Griefswaid 
Mittclschule, which was chosen as representing socially 
and economically a sufllcicntly uniform and average 
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group SO that valid comparisons of families of varying 
size and composition could be made within it, sibling 
status was compared with four behavior manifestations, 
on the basis of simple averages, namely, (1) school 
status; (2) school marks by groups of school subjects; 
(3) degree of reflection measured (a) by ratings on ex- 
tended answers in writing to the question, "Are you 
satisfied with yourself?" and(f>) by pupils’ ratings on 
the "saddest" and the "most cheerful" pupil; (4) 
teachers’ ratings on “docility" and “hyperactivity." 
The results show that, in general, children are more in- 
dustrious and able at school the more siblings they have 
up to four; that lack or fewness of siblings has a strong 
influence, favoring reflectiveness (introversion), feel- 
ings of self-dissatisfaction, hyperactivity and unrest, 
and that this condition is inimical to school success; 
that the eldest sibling has on the average a higher class 
position than the median sibling, the youngest a lower 
position than the median; and that having siblings of 
the opposite sex is disadvantageous for school success, 
but has no effect on "reflectiveness." Poverty of sib- 
lings apparently favors variations, for the most part in 
the direction of less school accomplishments and un- 
favorable traits, but occasionally (in the case of girls) 
in a favorable direction. In short, the sibling status 
affords an operative influence in every case. 

Goodenough (55) reported a study of 1897 observa- 
tions of the emotional behavior of 990 children in a 
mental-test situation. The ages of these children 
ranged between 18 months and 6 years. Ratings on 
shyness showed that only children were less shy than 
the youngest children, but the oldest children were not 
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reliably dififerent from the others. Only children also 
appeared to be somewhat more distractible than those 
in the other two groups. But the ratings on negativism 
showed no differences, related to position in family, 
which were not within the limits of chance. 

According to Smith (115) there is no conclusive 
evidence as yet to substantiate the contention that the 
younger children of a family have an advantage over 
the older ones in learning to talk. In the published 
data on two children of the same sex in the same family 
studied at the same age, the younger child appears to 
have the advantage in the cases reported by Schneider 
(113), Stern (116), Holden (69), Gale (46), and 
Bateman (8) ; but the older child is the farther ad- 
vanced in the cases reported by Block (13), Gheorgov 
(51, 52), and West reported by Gale (46n), and Nice 
(91,92). 

In studying the relationship between onset of speech 
and intelligence, Abt (1) and others have considered 
the possibility of differences in favor of the younger 
members of the family. Their data were drawn from 
the records of the Institute of Juvenile Research in 
Chicago, consisting of 1000 cases, 500 boys and 500 
girls. They are studies of children referred to the 
clinic for behavior difficulties as educational problems, 
for habit training, or for advice as to institutional and 
other placement. The average IQ is 80 for the boys 
and 82 for the girls, The range in the age of onset of 
talking extends from 6 to 60 months for both sexes. 
The size of family varies from that of one to that of 
thirteen. There was found absolutely no relationship 
between the ordinal position of a child among his sib- 
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lings and the acquisition of speech, the coeflicients of 
correlation being 0,03*0.03 for the boys and 0.00*0.03 
for the girls. 

In addition to the above studies of the miscellaneous 
phases of behavior, we may also iiiention the following 
observations: 

Hug-Hcllniuth (74-), in his article “Vom ‘mittleren* 
Kindc,” says; “It is the middle of three chilciren of 
the same sex differing little in age which feels most 
painfully the uncertainty of its position at home. The 
unconscious childish discord becomes especially dan- 
gerous to the second of three sisters if not only the oldest 
but also the youngest has had a happy choice of love; 
the marriage of the youngest not seldom signifies the 
middle one’s failure in love alTairs. Much more favor- 
able is the fate of the girl between two brothers. Under 
the influence of the elder, the qualities of ‘kind-Weib’ 
will be unfolded; and, to the younger, she will owe a 
strong motherhood. The dark side of a middle child’s 
life is spared, most of all perhaps, of the boy between 
two sisters. If he is pretty close to the eldest sister in 
age, the first place in the nursery will be given to him.” 

Adler (3) has described the characteristics of the 
first, second, and third child with special emphasis on 
the psychological mechanisms involved. We may quote 
him as follows: “The oldest child feels dethroned by 
the coming of his brother and wants to restore his place 
by fighting. Unless he can overcome in the struggle 
for supremacy in his universe he is apt to become de- 
pressed, peevish, more or less hopeless, and will show 
his hopelessness later in life if confronted by problems. 
He is very likely to be conservative, to understand 
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power and to agree with it. If he is strong enough he 
becomes a fighting child. 

"As for the second child he is never alone, but is 
always confronted by the older child. This constant 
picture before him of an older and bigger child begets 
in him a sense of rivalry. If successful, he is an excel- 
lent type, but if defeated, for instance, if he is not able 
to compete successfully with the older child in work 
and in play, he loses hope, becomes depressed and has a 
bad time of it. 

"The third child has to fight for a place in the sun, 
but he has no successor. This gives him a great sense 
of power, and if he is capable, he often overcomes the 
older children in the family by his sense of importance. 
If he is not capable, he perhaps hides behind the fjict 
of being spoiled, and becomes lazy, escaping from task, 
wasting time and making excuses.” 

G . Other Phases of the Problem 

From a study of 16,301 families, Duncan (38) drew 
the following conclusions : First, the majority of 
earlier-born children up to the third or fourth came 
into the world in more rapid succession than those that 
immediately followed. Secondly, the majority of chil- 
dren numbering from the fourth or fifth on to the tenth 
succeeded one another more slowly than those that came 
before or after. Thirdly, the majority of children fol- 
lowing the tenth came hurrying after one another with 
a gradually increasing rapidity, which exceeded that of 
all their predecessors. 

Burdge (20) made a study of 17,627 employed boys 
in Greater New York. Pic found that only among 



68 


OENBtlC PSVClIOtDOY MDMOORAPHS 


boys of foreign parentage the first-born tended to leave 
school earlier, but he considered that the greater size 
of families among the foreign population was respon- 
sible for this fact. 

The relation between the order of birth and the dura- 
tion of nursing was studied by Schlcsinger (ill). He 
investigated 144S large families in Frankfurt. The 
total number of children was 8078, with an average 
family size of 5.6. His results arc shown in Table IS. 

TABLE 15 

Tub Duration of Nursing 
(Figures In percentages of the total number of mothers) 
Nur&ecl t\ai at all 

or Montlm 13 and 


Birili order 

No, of Cfl!iCH 

at inont di week 

i-ij^ 

2-3 

4-6 

7-9 

lo-ia 

longer 

1 

393 

34 

13 

22 

U 


' 7 

3 

4^5 

294 

21 

9 

16 

17 

13 

13 

11 


m 

27 

9 

16 

13 

11 

12 

12 
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22 

3 

13 

19 

7 
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18 


92 

23 

5 

10 

17 

11 

22 

12 

a niid InUr 

23 

23 

4 

U 

17 

17 

17 

9 


Here it is shown (pp. S8-S9) that '‘scarcely two- 
thirds of the first-born participated in the blessings of 
the mother's breast, while three-fourths or four-fifths 
of high birth numbers arc more or less nursed. Still 
greater and more significajit is the difference with re- 
spect to the duration of nursing. The first-born, on the 
average, received the breast for only two months ; the 
eighth-born, for over a half year. The later-born, the 
eighth to the twelfth, show the most favorable figures; 
over ft third of them were nursed for ten months and 
longer, whereas only 10 per cent of the first-born en- 
joyed the breast so long. The decrease of nursing 
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capacity of the mother with the increasing birth num- 
ber is scarcely recognizable in my table; the 13th chil- 
dren were nursed scarcely less than the 10th. . . . Up 
to the fourth child an increase of nursing duration is 
the rule; the fifth and later-born children are nursed 
seldom longer than their preceding ones. However, 
the last of a series of children is very frequently nursed 
only for a short time.*' 

General Summary 

By way of summary, I wish to call attention to the 
following facts; First, at birth the earlier-born seem 
to be inferior in height and weight to the later-born, 
but surpass them soon afterwards in these respects. 
Secondly, with regard to diseases, there seems to be 
need for an improvement of methods of attack. Thirdly, 
apart from economic considerations, the problem of the 
mortality of various birth orders appears to be re- 
ducible to the problem of family size; in other words, 
differences found in the mortality of various birth ranks 
may be due to the different rates of mortality in families 
of various sizes. The preponderance of stillbirths 
among the first-born, however, may have other causes. 
Fourthly, no difference in fertility has been observed 
between the first- and later-born. Fifthly, studies of 
intelligence and of talent and subnormality appear to 
be far from satisfactory, and, owing to the important 
bearings of such studies upon human life in general, 
further research is imperative. Sixthly, certain studies 
of emotion as well as personal observations have opened 
new vistas for experimentation. Finally, the remainder 
of these studies may serve as stimuli to further efforts. 
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A STUDY OF INTELLIGENCE AS A 
FUNCTION OF KIRTH ORDER 

TIIK PROHt.EM OK THE PRI'SK.NT RKSEARCTT 

The problem of the present research concerns the 
relationship between the position of birth and the in- 
telligence of the child. Idmitation of the study to the 
first two birth orders has been deemed desirable because 
of considerations of sampling. 

In the following pages, the term “intelligence” re- 
fers to test scores (converted into IQ’s) of the Stanford 
Revision of the Binet Seale, the Terman Group Test of 
Mental Ability and the National Intelligence Test. 
To this definition of intelligence, the objection may be 
raised that different tests may measure different pro- 
cesses, and therefore that the scores obtained on them 
can hardly be taken in one sense, But, as a matter of 
fact, we are under no necessity of talcing the scores ob- 
tained on different tests as coordinate or identical in 
nature, since the siblings arc to be compared on the 
same test and not on different tests, A further possible 
objection is that, even in one and the same test, the 
processes measured at the different age levels may differ 
in nature and therefore the comparability of the scores 
obtained at the different age levels is questionable. 
This objection is naturally meant to apply to the Stan- 
ford-Blnet, but studies in regard to the constancy of 
IQ (33, 49, 58, 66) clearly indicate that the processes 
measured at different age levels are at least closely re- 
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latcd, otherwise It would be impossible to accouat for 
the high correlations between the retests. 

Ti-ik Neei3 fok the Peesent Study of the Problem 

The need for the picacnt inquiry will be made ap- 
parent by an analysis of previous investigations of a 
similar nature, The results of these studies have al- 
ready been reviewed in the first chapter. 

In Willis’ (133) study, no consideration has been 
given to the question of the variation of IQ with age 
level. Therefore, the observed median difference of 
+.5 points in favor of the second child may very well 
be a result of differences in the difficulty of the scale. 

Plis findings are further thrown into doubt by 
Arthur’s (3) investigation which shows a discrepancy 
between the results for the native and those for the im- 
migrant stock, an apparent birth-order difference found 
only in the latter. It has already been mentioned that 
the latter result is regarded by the author as having 
nothing to do with the greater language handicap on 
the part of the elder children, as the inclusion of 179 
pairs, the elder of which had a longer period of 
language training, does not diminish the difference. 
However, this conclusion is not necessarily valid in 
view of the following two possibilities: First, the in- 
equality of the scale may have been an operative factor 
in the additional material since the elder and younger 
members of the family were tested at different ages; 
and, secondly, as the author has actually stated that the 
families in which tests of three or four children are 
available arc selected largely upon the basis of some 
school difficulty on the part of the elder children, it is 
likely that this is also true to a certain extent of the 
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families in which two children have been examined. 
This situation may also serve to explain her findings 
regarding the inferiority of the eldest in families of the 
former sort. 

In fact, Arthur has also touched upon the question of 
the inequality of the dilTercnt parts of the scale when 
considering the IQ’s of the 92 pairs of siblings, each 
sibling having been tested at the end of his first year in 
the kindergarten. This question, however, has been 
left out of consideration in dealing with other pairs, the 
members of which were tested at different age levels. 
The same factor has been mentioned by Commins (28), 
but without any provision to compensate for possible 
resulting errors. 

The studies of Sutherland and Thomson (119) and 
of Jones and Hsiao (78) have shown that there is no 
difference among different birth orders. In the latter 
publication, attention has been called to the decline of 
IQ with age and to the importance of taking this factor 
into account in dealing with the birth order found in 
the population under investigation. However, these 
researches are concerned with birth order rather than 
birth rank, and therefore no attempt has been made to 
treat the first-born independently. It is possible that 
the differences between the first and subsequent chil- 
dren, if any, would be concealed owing to the methods 
of treatment used. 

With regard to the study of Thurstone and Jenkins 
(121), attention may be called to the fact that, aside 
from the existence of some differences In favor of the 
earlier-born (which may be insignificant owing to the 
small number of cases) , some of the differences in favor 
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of the later-born are far from reliable although based 
upon large samples. Granting that the possible in- 
fluence of the negative correlation between CA and IQ 
has been well taken care of, wc still have the following 
possibilities to consider in interpreting the differences 
found in favor of the later-born. First, as is pointed 
out by the authors, an improvement in domestic con- 
ditions among families of low social status might in- 
volve a progressive reduction of environmental handi- 
caps with the children of higher birth orders. Secondly, 
common sense seems to indicate that, in the mutual 
association of siblings, the later-born children can de- 
rive a greater relative intellectual gain than the earlier- 
born. If the first-born suffer from any handicap in 
intellectual stimulation, this is perhaps likely to become 
manifest in a sample where, owing to the intellectual 
inferiority of parents, no provision has been made to 
compensate for this defect. In fact, of the mothers of 
a population whose average IQ is around 80, such com- 
pensatory provisions can hardly be expected. Thirdly, 
in their material, the average age of the mother at the 
birth of the first child may have been below the 
optimum age for reproduction, and therefore it may 
have become increasingly favorable with the order of 
pregnancy. Fourthly, it may be that, in a majority of 
families studied, the first children that were examined 
were the cases referred to the clinic for advice concern- 
ing some handicap on their part, and, once they were 
sent, their younger sibs were to follow suit cither in 
furnishing data for comparisons or as a matter of 
routine. If this is the situation, there will undoubtedly 
result a successive selection in favor of the later-born. 
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Fifthly, there may be in the experimental population 
a portion of children of foreign birth or parentage, 
among whom the elder members are likely to be more 
handicapped by the language than the younger ones. 
If present, such differences can have innucnccd the 
total result. Sixthly, the incidence of syphilis, which 
is said to have a differential effect upon the birth orders, 
may be a quite important facUtr in this population of 
inferior intelligence. 

As to Miss Steckel’s study, although only a brief 
reference was made to it by these authors, yet the fob 
lowing probabilities may be mentioned; The stan- 
dardization of the tests on the experimental population 
itself has ruled out the possibility of a negative correla- 
tion between CA and IQ only so far as this population 
as a whole is concerned, A further elaboration of this 
procedure, which is needed, would consist in the ex- 
clusion of partial families in the material. The im- 
portance of this point may be brought to light as 
follows: Let us assume the upper age limit of her ex- 
perimental population to be (3 years. Among the 13- 
year-olds, In addition to a number of the first-born, 
there must be some sccond-born, some third-born and 
some of the higher birth ranks, The first-born of the 
families represented by the latter groups among the 
13-year-olds were naturally left out. It is reasonable to 
assume that the number of the families with the first- 
born left out would decrease with descending age levels. 
Furthermore, because of greater natal intervals in 
superior stock, it is not improbable that those partial 
families should contain a larger proportion of better 
stock than the average family that was entirely included 
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in the experimental population. Tests standardized on 
such a population would naturally yield, for ascending 
age levels, norms which would increasingly exceed 
what they would have been had the material been free 
from the selections of the above sort. Such an effort is 
unlikely to be offset by the existence, in the lower age 
groups, of super-normal children among the first-born 
whose siblings are still in the kindergarten or yet to be 
born; for each of these age groups contains not only the 
first- and second-born but also many of the higher birth 
ranks, and therefore the proportion of the first-born in 
each group will not be large enough to influence 
seriously the mean of that group. Now, as to the 
families that are entirely included in the material, 
there is no reason to doubt that the earlier-born will 
fall more frequently in the higher than in the lower age 
groups. Since it is more dilTicult for children of the 
same intelligence to attain the norm at higher than at 
lower age levels, and since larger numbers of the 
earlier-born who arc to be used for comparison are 
found in higher age groups, a spurious difference in 
favor of the later-born would naturally be expected as 
a result. Therefore, unless the standardization is based 
only upon the families that arc entirely included in the 
experimental population, the negative correlation be- 
tween CA and IQ may still arise within each birth 
order, and this correlation will naturally create a 
spurious difference in favor of the later-born. As very 
little has yet been published regarding Miss Steckcl’s 
study, we have to suspend our judgment on her results 
until further information is available. However, apart 
from the factor trf the negative correlation between CA 



76 


OBNBTIC PSYCHOLOOV MONOOBAPHS 


and IQ, there are other factors to be determined, such 
as the mother's age at the birth of the first child, the 
intellectual status of the mother, etc. So long as the 
material is complicated by any of these factors, it is 
unsafe to attribute the di/Terences found in favor of the 
later-born to the influence of birth order, for the other 
factors are not the necessary concomitants of it. 

From the preceding paragraphs, certain general 
facts are deducible. First, there is lack of agreement 
among the previous findings regarding the relation- 
ship between the order of birth and the intelligence of 
the child. Secondly, some of the prior investigations 
are concerned with the comparative status of the elder 
and younger sibs rather than with that of the first and 
subsequent children. Differences of the latter sort, if 
any, could have been concealed owing to the techniques 
used. Thirdly, the question of the inequality of scale 
has been either left out of consideration or inadequately 
attacked. Fourthly, the possibility of some selection 
against the earlier-born on account of testing or other 
conditions has failed to be carefully considered. 
Fifthly, all the differences found in favor of the 
younger members of the family, assuming them to exist, 
are possibly attributable to factors other than that of 
birth order. All these facts seem to indicate the need 
for a restudy of the problem. 

The Nature of the Data 

The data used in this study fall into four categories 
according to the tests used : The Stanford-Binet, the 
Terman Group Test, the National Intelligence Test, 
and the Abbreviated Stanford-Binet (starred tests). 
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computed for each chronnlfigical ajje from 7 to 16 
years is .96. 

In Table 16 are prescnie<l (he data classified accord- 
ing to the size of family. ’I'liis dichotomizing of the 
material into families of two ami of more than two in- 
stead of giving the actual size of the latter is based 
upon the fact that a number of the larger families may 
still be incomplete. The question of the incomplete- 
ness of families, however, docs not have to be considered 
in the present study since it is concerned with the com- 
parison of the first and second children and not with 
that of the eldest and the youngest mombers of the 
family. 

Ill Table 17 are shown the proportions of tlie male 
and female sexes among the first- and sccond-born who 
arc to be compared. It will be noted that between the 
two birth orders, there is no marked di/Tcrence in the 
relative proportions of the sexes. 

The chronological ages of the subjects to be con- 
sidered are those at the time of testing, for it is their 
IQ’s obtained at that time that arc to be used for com- 
parison. The term "chronological age’* will be ab- 
breviated to CA throughout this study. The CA ranges 
of the pairs areas follows: (I) 65-169 months, and (2) 
S5-149 months in the S.h. material; (1) 12S-244 
months, and (2) 1 15-244 months in the T.G, material; 
and (1) 75-169 months, and (2) 75-154 months in the 
N.I.T> material. The (1) denotes the first sibs and 
(2) the second. As to the CA range of the singles, S.B. 
cases vary from 60 to 144 months among the first-born 
and from 35 to 144 months among the second, and ’J\0. 
cases vary from 1 10 to 229 among the first .and 130 to 
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249 among the second, The age range of the N.I.T. 
singles cannot be determined owing to the absence of 
age data in certain cases. 

Table 18 gives the CA’s of the subjects in terms of 
central tendencies and variabilities. It should be noted 
that the average CA of the first-born exceeds that of 
the second in all kinds of material except that of the 
T.O. singles where appmxiniatc equality exists. 

The IQ range of the pairs is as follows: (I) 70-159 
and (2) 65-154 in the .S.B. data, (1) 75-149 and (2) 
75-154 in the T.G, data, (1) 65-139 and (2) 60-159 in 
the NJ/I\ data, and (1) 60-149 and (2) 65-149 in the 
A.S.B. data. I'hc IQ range of the singles is a follows: 
(1) 60-1.39 and (2) 70-144 in the S.B. data, and (1) 
75-149 and (2) 70-154 in the 7'.G. data. 

Mi-n'iion.s or TtUvATMrNT and Results 

Correlations have been computed between the IQ's, 
on the same tests, of the first and second sibs. In doing 
so, two methods were used, which may be labelled the 
method of single entry, and the method of double entry, 
respectively. According to the method of single entry, 

'I'AULE 16 

Data Cr.AS.sii’niD Accordino to tui: Size of Famii.y 


IJinh order 

1 2 


Kind of 
nutcrial 

'J'wo 

cbililren 

More (hnn 
two 

Two 

children 

More than 
Iwo 

5./]. i>airs 

92 


4V 

31</n 

92 

f>9% 

41 

ii7o 

SA\. siii^loH 

42 


23 

J57« 

122 

67% 

71 

33% 

pairs 

8U 

dv,;. 

103 

W/n 

80 


no 

56% 

T.G. slrif.^|c.s 

201 

67 r 

102 

3i'/« 

157 

60% 

106 

■10% 

pairs 

A6 


S3 

•1 

66 

56% 

52 

4-3% 

N,I,T, singles 

91 


47 


55 

537" 

49 

47 7o 

pnirs 

82 


IS 


82 

«27o 

18 

iV'/o 
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TABLE 17 

Data Classified According to Sex Composition 


liJrih order 

I 2 

Kind of 

rnaiefial Main Fcmnlc Male Female 


SJL pnira 

70 


57 

43% 

71 

53% 

62 

47% 

SM. kinglet 


ss% 

29 

4S7n 

99 

51% 

96 

49% 

T.G. pnira 

93 

Sl7o 

90 

49% 

93 

517, 

99 

49% 

7\G, Binglca 

IS3 

50% 

153 

S07o 

125 

4»7o 

13S 

52% 

NJnT* puirs 

VI 

60% 

47 

40%) 

54 

46% 

64 

54% 

NJ.Tt ainglcji 

6+ 

50% 

64 

50% 

53 

51% 

51 

49% 

pairs 

35 

55% 

45 

45% 

54 

54% 

46 

46% 

Total 

5‘V8 

53% 

485 

47% 

549 

50% 

547 

50% 


TABLE 18 

The Chronological Ages of Suejbcts at the Time of 

Tbstino 

(Arcs in terms of months) 


No. Birth 


Teat 

casea 

order 


Mean 


MedUn 


•y.o. 

■9,2), pairs 

133 

1 

99,3 

2.1 

93.4 

2.6 

24,1 

U 


133 

2 

80.9 

1.6 

74.01 

2.0 

18,1 

1.1 

SD, Biiiglcs 

65 

1 

95,9 

2.9 

89.7 

3.6 

23,04 

1.1 


193 

2 

90.2 

2.6 

84.4 

3.2 

20,8 

l.l 

r.(7. pnira 

183 

1 

171.5 

1.3 

170.3 

1.6 

17,7 

.9 


183 

2 

158.4 

1.1 

159.6 

L6 

17.0 

.9 

T.Cr, singles 

306 

1 

163.2 

1,04 

162.4 

1.3 

18.2 

■7 


263 

2 

166,5 

1.3 

163.7 

1.6 

21.1 

,9 

N.LT, pnira 

118 

1 

123.8 

1.6 

124.3 

1,9 

16.9 

l.l 


118 

2 

117.4 

1.2 

116.1 

1.6 

13,5 

.9 

poire 

100 

1 

110.0 

1.9 

113,9 

2.4 

18.8 

1.3 

- 

100 

2 

89.5 

1.9 

88.0 

2.3 

18.7 

1.3 


the IQ’s of one of the two birth orders are always to 
be treated as Z's and those of the other as y^s. The 
method of double entry consists in entering each one of 
a pair of IQ's twice, once as an X and once as a T. 
The principle of the latter method is to eliminate the 
effect of systematic differences, if any, between the first 
and second sibs so that the result will be a correlation 
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existing between them without regard to their birth 
order. However, in determining the reliability of dif- 
ferences between the first and second sibs, the effect of 
birth order has to be considered, and therefore the cor- 
relation obtained by the method of single entry is the 
one to be used. 

The correlations between the sibs are shown in Table 
19. The adjusted IQ’s refer to the IQ’s of the two birth 
orders that have been adjusted for the same CA. The 
procedure of adjusting the IQ’s will be described later. 
The symbol “o” stands for “original,” and the symbol 
“c” stands for “corrected for age.” Thus “lo” refers to 
the original IQ of the first-born, and “2c” to the cor- 
rected IQ of the second-born. Other symbols of the 
same nature may be similarly inferred. The r’s and 
P.E.’s are corrected to the second decimal from the 
third, which was included in the computation. The 
double entry method was not used with the A.S.B. ma- 
terial for the reason that there was found to be no sys- 
tematic difference between the two birth orders; and, 
for the same reason, the adjusted IQ’s were not sub- 
jected to this kind of treatment. 

Correlations have also been computed between IQ 
and CA for the first- and second-born separately, and 
the results are given in Table 20. There, one will note 
that, except in the material of A.S.B. pairs, all the nega- 
tive correlations are reliable. This means that, irre- 
spective of the order of birth, the older the child was 
at the time of testing, the lower his IQ was likely to be. 

In Table 21 are shown the central tendencies and 
variabilities of IQ’s for the first and second sibs respec- 
tively, and the reliabilities of their differences in cen- 
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TAHLE 19 

Correlation bltweeh tiir 1Q*s of the First and Second Sins 




Original 

lO'fl 

Adjusted iQ'a 


No, 

r by systematic r 

h>' Bymmcirical 

r by 

systematic 

Tcsi 

pairs 

tiury 

entry ±/*./:. 

entry 

SJl 

ni 

.I6d;.n40 

,52i:,048 

It X 2o 

.5«*.040 





lo X 2e 

,55it.040 

T,a 

ISS 

*52:i:.0S4 

,Sl±.()2<l 

If X 2p 

.5Si:.034* 





io X 2c 

.54i:.035 

NJ.T. 

US 

.39:4:.0S3 

.27:^.041 

le X 2o 

.43zt:.0S0 

/l.SJi. 

100 

.35^.059 


lo X 2f 

.‘ISi:.049 


*In rcgnrd to ihc material of T.C?. poirft, one pair was thrown ouL be- 
cause lack of inforniation concerning the examination date of Its members 
made it iintioBsibIc to adjust (heir IQ'r. 


TABLE 20 

CoRRBLATrONS BETWIiEN CA AND IQ* 



Kind of 

])ir(h 



Teat 

material 

order 

No. 

r P.E, 

O. 

pnira 

I 

133 

— .29:i=.05+ 


2 

133 

— .3J±.0S1 


singles 

I 

65 

--50:i:.062 


2 

193 

— .27±.045 

T.G. 

pairs 

1 

IBS 

—.31 ±.045 


2 

IBS 

~.49±,03B 


singles 

1 

306 

—.41 ±.032 


2 

263 

— .40±.034 

N.l.T. 

pairs 

I 

118 

— ,35±,055 



2 

118 

— .36±.OS+ 

A.S.B. 

pairs 

1 

100 

— .20±.074 


2 

100 

— .Z3±.064 


♦No r hfls been computed for (he N.J.T, Hinj^les owing to the incomplete^ 
ness of the data concerning dates of examination. 


tral tendencies arc given in Table 22. The differences 
are obtained by subtracting the central measure of the 
second sib from that of the first. Owing to the pres- 
ence of a relationship between the sibs, the sigma of the 
difference was computed by the following formula: 

— 2i' tr if 
12 12 1 2 
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in which <^i denotes the sigma of the central measure of 
the first sib, <r-> the sigma of the central measure of the 
second, and rja the correlation in IQ between the first 
and second sibs computed by the method of single em 
try, which expresses the I'elationship between them 
taking account of the existence of any systematic dif- 
ferences. 

It should be borne in mind that standard errors are 
used throughout the study except where the symbol 
is given. Here mention may also be made of 
the fact that the decimals of all the measures (except in 
the case of r’s and critical ratios and in the case where 
the first decimal is a zero) are corrected to the first 
place from the second, although the computation has 
been carried out to three places. 

Similar results concerning the singles are presented 
in Tables 23 and 24. But the sigma of the difference 
was obtained by the following formula: 

as no correlation exists between members of different 
families. 

Considering Table 22, one will find that the differ- 
ences between the first and second sibs in central ten- 
dencies are reliable in the case of S.B. and N.I.T., but 
not in the case of T.G. and A.S.B. As to singles, it is 
shown in Table 24 that all of the differences found lie 
within the limits of chance. 

However, even the reliable differences are reliable 
only in appearance in consideration of the folloAving 
facts: First, as pointed out above, there arc negative 
correlations between CA and IQ within each birth 
order (sec Table 20). This means that, regardless of 
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TADLE 21 

Thb Central Tendencies and Variadilitibs op IQ’a Among 
THE First and Second Memobrs op tub Pairs 


Test 

No. 

pairs 

Birth 

order 

Mean 

Median 

.V,D. 

SM. 


1 

102.8 dfcl.3 

10D.ad^l.^ 

lS.l:t0.9 



2 

107.6 ±1.3 

108.Ss:1.5 

15,1 + 0.9 

T.G 

IS} 

1 

107.6 *1.0 

106-9d;1.2 

13,0±0.7 



2 

109.04*1.02 

I07.9d:lJ 

13.9+07 

W.l.T. 

ns 

1 

102.1 ±1.3 

102.1±l.fi 

H.2:t0.8 



2 

106.2 *1.4 

107,5:111.8 

15.6±:0.9 

/I.S.D. 

LQO 

L 

IQ7.S ±1.1 

I08.2ibl-7 

13.3+0.9 



2 

I09.I ±1.2 

108.6:1:1.5 

12,0d:0.8 


TABLE 22 

Differences nmvBBN tub First and Second Sids and 
Reliaeiutibs of tub Differences 


Test 

McBSlire of 
central 
icntlcticy 

DifF. 

^ diS, 

" JiS. 

Chances 
in 100 


Mean 

—4.9 

1.2 

3^99 

loo 

S.fl. 

Median 

—8.2 

1.5 

5.57 

loo 


Mean 

—1,5 

1.0 

1.49 

93 

T.G. 

Median 

—1.0 

1.2 

.82 

79 


Mean 

—4.1 

1.6 

2.61 

99 

N.UT, 

Median 

—5.4 

1.9 

2.85 

100 


Mean 

—1.5 

1,4 

1,07 

86 

A,S.n. 

Median 

— .4 

l.B 

.22 

58 


TABLE 23 

The Central Tendencies and Variabilities of IQ's Among 

THE Singles 


Test 

Birth 

order 

No. 

Mcon 

Median 

S.D. 

J.fl. 

1 

65 

102.12*3.21 

102.2±3.6 

17.9+1.6 


2 

193 

108.7 ±1.1 

108.4+3.2 

is,5±o.a 

T.G. 

1 

306 

109,5 *0.B 

109.0+1.01 

14.2±0.6 


2 

863 

108.1 *0.9 

107.4+1.1 

14.7+0.9 

N.f.T. 

3 

128 

105.9 *1.02 

107,0+1.3 

17.2+M 


2 

104 

109.8 ±1.4 

108.4+1.8 

14.7+1.02 
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corrected tJiq.ca'® found to be .35 and .31 for the lirst- 
and second-born respectively. Since the r|g(.^*s for the 
two groups are .29 and .31, the (or difference between 

and ;•*) obtained for the first-born is .036— .023 and 
that for the second is 0. 7'hcsc facts show plainly that 
the assumption of linearity of regression in the S.B. 
material is justifiable. As to the other material, there 
is not the slightest indication of curvilincarity, and 
therefore there is no need for testing the linearity of 
the regression lines. 

To illustrate the correction procedure in a concrete 
manner, let us describe the process of correcting the 
mean IQ of the first-born in the S.B. material. The 
regression coefficient was obtained by multiplying the 
negative correlation between CA and IQ found among 
the first-born (or — .289) by the ratio of the sigma of 
the distribution of their IQ’s to the sigma of the dis- 
tribution of their CA’s (or 15.050/2.^.050), and it was 
found to be — .181. Then the difference in average 
CA between the first- and second-born was obtained by 
subtracting the average CA of the former from that of 
the latter (or 80.9 — 99.3 in months), and it was found 
to be —18,4 months, By multiplying —.181 by —.18.4, 
we obtained 3.33, which is the average difference in 
IQ in favor of the second-born due to the difference 
in CA in favor of the first (as is computed upon the 
basis of the regression equation for the first-born). 
Therefore, in order that the mean IQ’s of the two birth 
orders might be comparable, this average difference 
in IQ (or 3.33) should be added to the original IQ 
of the first-born. The result so obtained (or 106.1) is 
the corrected IQ of the first-born, which is now com- 
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parable with the original IQ of the second, for both of 
these IQ’s are now based upon the same average age. 
The process of correcting the mean IQ of the second- 
born is the same as what is described above except 
that the average difference in IQ should be subtracted 
from the original mean IQ of the second-born instead 
of being added to it. 

In this way, the mean of the first-born was corrected 
on the basis of the average CA of the second, and the 
mean of the second-horn on the basis of the average 
CA of the first. The standard errors of these corrected 
means were computed by the following formula { 80 , 
Pll7): 

a.jV \ — 

\^~VN 

It is to be noted that, for the average CA of each 
birth order, there is an original mean IQ and a cor- 
rected mean IQ, The former belongs to the group for 
which the average CA was originally found, while the 
latter belongs to the group whose mean IQ has been 
adjusted to that average CA. In determining the I'c- 
liability of the difference between the adjusted means, 
it was necessary to correct the individual IQ’s of every 
pair. The method of doing so was, first of all, to ob- 
tain a monthly rate of variation of IQ for each birth 
order by using the formula: 

^10 

iq-ca ~ 

'’CA 

This was used as a unit of increment or decrement ac- 
cording as the CA (at the time of testing) of one mem- 
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ber of the pair exceeded or was exceeded by that of the 
other. Take the first-born of an S.B, pair for instance. 
The monthly rate of variation of IQ was found to be 
.18 points. In the case where the CA of the first-born 
(at the time of testing) exceeded that of the second 
by 8 months, 8 units of the monthly IQ variation or 
1.44 points were added to the original IQ of the for- 
mer. But, in the case where the CA of the first-born 
was exceeded by that of the second by 8 months, the 
1.44 points were subtracted from the former's original 
IQ instead of being added to it. Thus, the IQ of the 
first sib was adjusted for the CA of the second and the 
IQ of the second for the CA of the first. Correlations 
were computed betAveen the IQ's of the pair that had 
been adjusted for the same age, and tlierefore there 
were two correlations to be computed for each group 
of pairs, one to be used for the diflference between the 
corrected mean IQ of the first sibs and the original 
mean, IQ of the second and the other for the difference 
between the original mean IQ of the first and the cor- 
rected mean IQ of the second, 

The results so obtained are presented in Table 25 
and Table 26 . It is apparent that, except in the case of 
the comparison of the original mean IQ of the first sibs 
and the corrected mean IQ of the second in the T.G. 
material, none of the differences are reliable. 

Wc have checked the above findings by taking the 
difference between the members of each pair in terms 
of adjusted IQ’s and computing the sigma of the aver- 
age of their differences, and found that the results re- 
main the same. 

Now, to attack the problem from another angle, we 
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TABLE 25 

Mean IQ's Corrected for Agp 


Teat 

Kim\ of mntcnal 

Av. CA 

Birth orAcr 

Adjuslcd mean 

SM, 

pairs 

80.9 

Ic 

106J±il,Z 




2o 

107.6dil.3 



99,3 

lo 

102.8:1:1.3 




2c 

102.8±1.2 

SJL 

singles 

90.2 

Ic 

10+.6±1.9 




2o 

108.7^:1.1 



95.9 

lo 

102,4±2.2 




2c 

lQ7,5dzl.t 

T.G. 

pairs 

1S8.+ 

Ic 

U0.6dz0.9 




2o 

109.0:1:1.02 



I7L5 

lo 

107.6±1.0 




2c 

103.7d:0.9 

T.G. 

Biogies 

167.5 

Xc 

108.1±0.7 




2o 

108.1±0.9 



163.2 

\o 

109.S±0.8 




2c 

109,3d:0.3 

N.LT. 

pairs 

117,4 

Ic 

103,9itl.2 




20 

106.2±1.4 



123,a 

\o 

102.1±1.3 




2c 

l02,€±l.^ 


TABLE 26 

Differbnccs detwebk the Adjusted Means and Reliabilities 
OF THE Differences 


Teat 

Kind o( 
molcrinl 

Kind of 
menu 

DJIF. 

diff. 

Diff. 

a 

dlS. 

Chances 
in 100 

S,B. 

pairs 

Ic 

—1.5 

1.02 

1.27 

90 



2n 







lo 

— .1 

1.2 

.04 

52 



Zc 





S.D. 

singles 

Ic 

—1.1 

2.2 

1.82 

96 



2o 







lo 

—5.1 

2.5 

2.07 

98 



2c 





T,G. 

pairs 

\c 

+1,6 

.9 

1.77 

96 



2o 







lo 


.9 

4.22 

100 



2C 





T.G. 

singlea 

Ic 

+ .1 

1.2 

.05 

52 



2o 







1 0 

-h ,Z 

1.2 

.18 

58 



2c 





NJ.T. 

pairs 

Xc 

—2.3 

1.4 

1.58 

94 



2o 







la 

—1.5 

1.4 

1.06 

85 


2c 




yy oEtNETic psvciioLocy monograpijs 

compared llie first anti scctind members of each pair, 
and determined the proportions in which the first sibs 
are equal, those in which they are superior and those 
in which they arc inferior to the second. The original 
IQ’s, except in the case of AM.B., were not used be- 
cause of the existence in the material of the negative 
correlation between CA and IQ. In comparing tbe 
IQ’s of each pair, we allowcil for all the differences 
that are less than ,1.6 points in the S.Ii. material, all the 
differences that arc less than 2.7 points in the '1\G, 
material, all the differences that are less than 4.2 points 
in the material, and all the differences that arc 

less than 1.6 in the A.S.B. material. This is based upon 
the fact that, since the sigmas, in terms of IQ points 
of the differences between the averages of the two sibs 
arc approximately 1.2, .9, 1.4, and 1.2iii the iS’.B., T.G., 
N.I.T., and /I.S.B. eases, respectively, in order to be 
reliable, the average difference between the first and 
second sibs (which is virtually equal to the difference 
between the averages of the two birth orders) for each 
kind of material has to be at least three times the sigma 
of the difference in that material. Therefore, using 
the average reliable difference as the criterion of com- 
parison, all the differences that fall short of this are to 
be ignored. It will be noted that, in all these compari- 
sons, the material was classified according to sex and 
family size, and percentages were computed within 
each of these classifications on the basis of the total 
frequencies found under that classification, 

The next thing was to determine the difference be- 
tween the proportion of the eases in which the first 
sibs are superior and of those in which they arc in- 
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fcrior to the second. The dififercnces in favor of the 
former were labelled +, those in favor of the 
latter — . In determining such differences, the percent- 
age frequencies of the 1=2 category were equally di- 
vided between the 1>2 and I <2 categories, and then 
the reliability of the difference between them was com- 
puted. Finally, the various kinds of material were 
combined, and the differences between the 1>2 and 
1<2 categories were determined according to the same 
procedure ns is just described. 

The findings are shown in Tables 27 to 34. “1=2” 
means equality between the first- and the second-born, 
“i>2” means the superiority of the first-born, and 
“1<2” means their inferiority. It seems that the re- 
sults of T.G. are in favor of the first-born, while those 
of S.B.j N.I.T., and A.S.B. are in favor of the second. 
But in Tabic 34, one will note that, except the com- 
parisons of the original lQ*s of the first sibs with the 


TABLE 27 

C 0 MPAIU.SON OF Adjo.steu SJ). IQ’s iiy Pairs in Terms of 
Actual Ehequencies 


Av. CA 
(months) 

Com [»ar- 
ntivc 
sintUH 

Uinh 

ortler 

Tvta 

M F 

More 
than mo 

M F 

All 

s'fZCfl 

M F 

Total 

no. 

pairs 

80.9 

1=^2 

\c 

10 

8 

4 

2 

1+ 

10 




2o 

9 

y 

3 

3 

12 

12 

24 



ic 

17 

15 

8 

6 

25 

21 




2o 

17 

15 

5 

9 

22 

24 

46 


i<:2 

ic 

27 

15 

10 

ll 

37 

26 




2o 

27 

15 

10 

11 

37 

26 

63 

99,3 

1^2 

Iff 

12 

6 

4 

4 

16 

10 




2c 

9 

9 

5 

3 

1+ 

12 

26 


1>2 

Iff 

18 

18 

8 

6 

26 

24 




2c 

19 

17 

5 

9 

24 

26 

50 


I <2 

Iff 

24 

14 

10 

9 

34 

23 




2c 

25 

13 

8 

11 

33 

24 

57 
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corrected IQ's of the second in the T.G. material, none 
of the percentage differences between the 1>2 and the 
1<Z categories are adequately reliable. Moreover, 
when the total material is considered there is no re- 
liable difference in favor of cither category. In all 
tables, results are classified by sex and by size of family. 


TABLE 28 

Comparison of Aujustud S.l), IQ’s dy Pairs in Terms of 
Percentages 


Av.CA 

(inanlhs) 

Coin pa r- 
ativG 
status 

BiriK 

order 

Two 

M F 

More 
than two 

M F 

Ail 

alzcB 

M F 

Total 

no, 

pairs 

80.9 

l^Z 

ic 

56 

*1+ 

67 

33 

58 

42 




2o 

50 

50 

50 

50 

SO 

50 

18 


l>2 

le 

S3 

47 

S7 

43 

54 

46 



2o 

S3 

47 

36 

64 

48 

52 

35 



Xc 

6+ 

36 

48 

S2 

59 

41 



2o 

<;+ 

16 

48 

52 

59 

41 

47 

99.1 

1=2 

to 

67 

13 

SO 

SO 

62 

18 




Zc 

so 

50 

63 

37 

54 

46 

20 


i->z 

io 

50 

so 

S7 

43 

52 

+8 



2c 

53 

47 

36 

64 

48 

52 

38 


i<r2 

to 

63 

37 

53 

47 

60 

40 




2c 

66 

34 

+2 

58 

58 

42 

42 


TABLE 29 

Comparison of Adjusted T.G. IQ's by Pairs in Terms of 
Actual Frequencies 


Compar- More All Total 

Av, CA atlve BiriH Tvjo iKaniwo ftizea oo> 

(months) status order M F M F M F pairs 


1=2 

If 

4 

5 

5 

7 

9 

12 



2 o 

6 

1 

5 

7 

11 

10 

21 

1>2 

1^ 

22 

23 

25 

20 

47 

43 


Zo 

20 

25 

24 

21 

44 

46 

90 

1C2 

le 

12 

14 

25 

20 

37 

34 



Zo 

13 

13 

25 

20 

38 

33 

71 

1=^2 

lo 

4 

8 

7 

6 

11 

14 



Zc 

9 

3 

8 

5 

17 

8 

25 

x>z 

io 

24 

23 

27 

23 

51 

46 



2 c 

22 

25 

26 

24 

48 

49 

97 

1<2 

io 

10 

n 

21 

18 

31 

29 



Zc 

8 

13 

20 

19 

28 

32 

60 


171,5 
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TABLE 30 

Comparison of Adjusted T.G, IQ's by Pairs in Terms op 
Percentages 


Av.CA 

(months) 

Coiiipar- 

aiivc 

slntiis 

Birth 

order 

Two 

M F 

More 
than two 

M F 

All 

sizes 

M F 

Total 

no. 

pairs 

166.6 

t=2 

If 

4*V 

56 

42 

58 

43 

57 

12 



20 

67 

33 

42 

58 

52 

48 




U 

49 

51 

56 

44 

52 

48 




2o 

44 

56 

53 

47 

49 

51 

49 


I <2 

U 

46 

5+ 

56 

44 

52 

48 




20 

SO 

50 

56 

44 

53 

47 

39 

173.S 

1=2 

io 

33 

67 

54 

46 

44 

56 




2c 

75 

25 

62 

38 

68 

32 

14 


1>2 

IQ 

51 

49 

54 

46 

53 

47 




2c 

+7 

S3 

52 

48 

49 

51 

53 


1<2 

lo 

48 

52 

54 

46 

52 

48 



2c 

38 

62 

51 

49 

47 

53 

33 


TABLE 31 

Comparison of Adjusted NJsT. IQ’s by Pairs in Terms op 
Actual Frequencies 


Compar- More All Total 

Av, CA alive Uirlh Two than two sizes no. 

(months) status order M F M F M F pairs 


1=2 

U 

6 

9 

ID 

1 

16 

10 

26 


2o 

6 

9 

5 

6 

11 

15 


1>2 

Ic 

8 

7 

12 

10 

20 

17 



2o 

9 

6 

3 

14 

17 

20 

37 

1<2 

Ic 

24 

12 

11 

8 

35 

20 


2o 

20 

16 

G 

13 

26 

29 

55 

1=2 

lo 

6 

7 

9 

1 

15 

8 



2c 

7 

6 

5 

5 

12 

11 

23 

1>2 

lo 

9 

6 

14 

10 

23 

16 


2c 

8 

7 

8 

16 

16 

23 

39 

l<2 

lo 

23 

15 

10 

8 

33 

23 


2c 

20 

18 

6 

12 

26 

30 

56 


123.8 
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TAHWC 32 

Comparison op Aojusteo N./,T. IQ's nv Pairs in Tbkms of 

PURCBNTAOHS 


Av. CA 
(nioniha) 

Compflr- 

alive 

aliilua 

Birth 

order 

Two 
hi f 

More 
ihnii two 

M F 

All 

nizea 

M P 

Toifll 

no^ 

pairs 

)!?.+ 

1*^3 

U 

^0 

60 

91 

9 

62 

38 




tn 

40 

60 

46 

54 

42 

5g 

22 


l>2 

\c 

53 

47 

55 

45 

54 

46 



2o 

60 

40 

36 

64 

46 

S4 

31 


1<2 

U 

67 

33 

58 

42 

64 

36 




56 

44 

n 

68 

47 

53 

47 

12J.g 

1=>2 

{a 

46 

54 

90 

10 

65 

35 




2C 

5+ 

46 

50 

SO 

52 

48 

19 


1>2 

io 

60 

40 

58 

42 

59 

41 



2c 

53 

47 

33 

67 

41 

59 

33 


I<2 

id 

61 

39 

56 

H 

59 

+l 



2c 

53 

47 

33 

67 

46 

54 

48 


TABLE 33 

Comparison of A>S.Ii, Oriqinai. IQ’s nv Pairs in Terms of 
Actual Frbqubnciiis and PBRcr-NTAOBs 


Meaning 
ot figures 

Com pa r- 
nllvc 
status 

nirih 

order 

Two 

M F 

More 
tlinn two 

M F 

All 

HIECS 

M F 

Total 

no. 

pairs 

Acmal 

1^-2 

1 

7 

9 

1 

2 

8 

11 


frequencies 


2 

6 

10 

2 

i 

8 

11 

19 


1>2 

1 

19 

6 

4 

6 

23 

12 



2 

19 

6 

5 

5 

24 

n 

35 


I<z 

1 

13 

19 

6 

3 

24 

22 



2 

19 

IS 

3 

6 

22 

24 

46 

Pcrccni- 

1=2 

1 

44 

56 

33 

67 

42 

5S 


agea 


2 

37 

63 

67 

33 

42 

58 

19 


1>2 

1 

76 

24 

40 

GO 

66 

34 



2 

76 

24 

50 

50 

69 

31 

35 


KZ 

1 

49 

51 

67 

33 

52 

48 



2 

51 

49 

33 

67 

48 

52 

46 
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TABLE 34 

Thb Rbhability of Differhncbs between the Percentage 
Frequencies of the 1>2 and tub 1<2 Catbcorius 



Kintt af 

ROrie* 






ChanccB 

Tctjt 

IQ 

coin|iarccl 

r' 

w 

(f 

i3irr. 

u 


in LOO 






a 









iUQ. 


S.B. 

Ic 2o 

1>2 

4-1. a 

4:3 

—12.0 

6.1 

1.97 

98 



1<2 

56.0 







[0 2c 

f>2 

48.0 








1<2 

52.Q 

1.3 

— 4,0 

6.1 

.65 

74 

T.G. 

lc2o 

1>2 

$5.0 








l<2 

45.0 

3.7 

4-10.0 

5.2 

1.91 

97 


[a2c 

02 

60.0 








i<a 

40.0 

3.6 

+20.0 

5.1 

3.S9 

100 

N.LT. 

Ic 2o 

02 

42.0 








l<2 

58.0 

4.5 

—16.0 

6.4 

2.48 

99 


{a2c 

i>2 

42.5 








l<2 

57.5 

4.6 

—15.0 

’ 6.4 

2.33 

99 

S.».+ 

T.G.-V 

N.i.r, 

IcZo 

l>2 

4S.0 







l<2 

52.0 

2.4 

— 4,0 

3,4 

1.17 

87 

io 2c 

1>2 

51,0 







1<2 

49.0 

2.4 

4- 2.0 

3,4 

.58 

72 

AJS.n. 

[o2o 

02 

44.5 








l<2 

55.5 

5.0 

—11.0 

7.1 

1.56 

94 


We have also ooinhincd the results obtained in the 
different kinds of material by getting n weighted aver- 
age of the differences between the mean IQ’s of the 
first- and second-born that have been adjusted for the 
same age. Now, for each group of cases, singles as 
well as pairs (except for the singles of N.LT. and pairs 
of A.S.B.), there arc two kinds of differences, the dif- 
ferences between the original mean IQ of the first-born 
and the corrected mean IQ of the second. It is the dif- 
ferences of tlic same kind that arc to be averaged. 

As to ibc method of averaging the rliffercnces, it may 
be stated as follows: The standard errors of the dif- 
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fereaces are first squared. Then the largest of these 
squared products is to be divided by itself and by each 
of the others, and these quotients form a series of 
weights for the corresponding differences. Naturally, 

1 is the weight corresponding to the difference with the 
largest standard error. The sum of these weighted dif- 
ferences is then to be divided by the sum of the weights, 
and the quotient so obtained is the weiglited average of 
the differences. This is the method described by Scar- 
borough (110). To give a concrete example, let us sup- 
pose that there arc two measures to be averaged, which 
are 100^6 and 80±3. Six squared (or 36) is greater 
than 3 squared (or 9), and is therefore to be divided by 
the latter. The resulting quotient (or 4) is the weight 
for 80, and 1 is the weight for 100. The sum of the 
weighted measures (or 420) is now divided by the sum 
of the weights (or S), and the quotient so obtained (or 
84) is the weighted average of the two measures. 

In connection with this method, there arc two points 
to be noted. First, where Scarborough mentioned 
probable errors, standard errors were used instead in 
this study, but the same results are of course obtainable, 
as can be easily seen. Secondly, this method differs only 
in appearance from what Kelley regards as the method 
of obtaining ‘^best weighted averages” (80, p. 423). 
According to Scarborough’s method; 

iViTi = wii-z = WstB = w„r„ = G 

}'i, fa, etc. being the probable errors of various measures 
and TO,, 102 , etc. their corresponding weights; the C 
equals the square of the largest probable error. There- 
fore, the principle involved here is also to weight each 
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measure inversely as the square of its probable (or 
standard) error, and the sum of the weights is 
also equal to one. The only difference between die 
methods of Kelley and Scarborough is that the com- 
mon numerator is 1 in the former case, while it is the 
square of the largest standard error in the latter. 

As to the standard eri'or of this weighted average, it 
was obtained by the following formula (110) : 



in which r is the largest standard error and Sin is the 
sum of weights. 

The weighted averages of differences are given in 
Table 35. It will be noted that, in whatever combina- 
tions, none of the differences found, plus or minus, are 
reliable. 

Here a word may be said concerning the question of 
variability. The coefficients of variability are shown 
in Table 36. There no marked difference is observable 
between the first- and second-born except in the ma- 
terial of S.B. and N.I/T. singles. The comparability 
of the two birth orders in the latter two kinds of ma- 
terial is questionable as can be inferred from the above 
descriptions. 

As material for a subsidiary study, we have 427 pairs 
of first and second sibs whose exact grade position is 
determinable on our data sheets. The grades studied 
range from IL to 8H. Most of these cases are un- 
suitable for our main study on account of the absence 


‘Thanks arc due to Mr. H. S. Conrad for .siii'j'csting tin's foniiula. 
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'I'AHLE 3,5 

Wdigiited Averages or the Uifem-Rences rI'Tween the 
Corrected Mean IQ’s of the First- and Second-Horn 



Diff^JU'iiccs fuujitl 

WeiKhted 

Tcsi and kind of mnicnal 

IkciAVCcn 

iivcraRc 

S»B, pairs singles 

ir ami Zo 

— 2.10±l.t 

lo nml 2e 

—1.02+1.1 

T.G. pairs A- T,G> sini^ics 

Ir nmi 2o 

+ l.[)2±0.7 

lo and 2c 

H-2.20+0.7 

S‘B, pairs -f- .S,/?. sln^^lcn 

Ic and 2o 

-|-0.02i0.6 

T.G. pairs -V T.G. 

lo and 2c 

+ 1.0+±0.6 

S.B. pnira -h S.U. siiikIcb H- 

T.G. pairs + T.G. sinRlca H- 
T/.I.T*. pairs 

Ic and 2o 

— 0.30±0.fi 

Id niui 2e 

-l-i.oo±o.s 

Sil). pairs S.D, slaRies + 

T.G, pairs + T.G. ainsle^^ H- 

Ic niid 2o 

— 0,10±0.5 

J/.r.r. pairs + j'l.S.B. siPRlca 

lo and 2c 

-Fl.O+iO.S 


TABLK 36 

COBFnCIHNTS OF VarIAUILITY 


Uiflh order 


Tcbi 

1 

Paira 

2 

1 

SlnglcA 

2 

S.U. 

14.6 


17.5 

M.3 

T.G. 

12.1 


12.9 

13.6 

N.i.2\ 

13.9 


16.2 

13.4 


12.4 





TABLE 37 

Tub Sex Composition and the Family Size of tub Data 
tJsoD for Comparison on the Basis of Grade Deviations 


pamily size _ ToUll 

Two More (hnn nvo All sizes no- 

Dirih order M F M F M P pnirs 

1 119 119 108 81 227 200 

2 US 103 »* lOl 223 20+ 

No. of Ismilics 238 189 +27 


427 
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of test scores. None of the cases in which grades are 
indicated merely by numbcis without specifying as to 
high or low have been included. 

In Table 37 are shown the data classiRed according 
to family size and sex composition considering the - 
families of all sizes ; there is almost no difference in sex 
ratio between the two birth orders. 

As the basis of comparison in this material consists 
in the degree of deviation from the normal grade, some 
system of scoring was needed. For this purpose, the 
following scale was adopted ; 


Grade 

Years 

Grade 

Years 

IL 

6 

5L 

10 

ni 

6,5 

SII 

10.5 

2L 

7 

6L 

11 


7,5 

6H 

11, S 

3L 

8 

7L 

12 

311 

8,5 

7H 

12.5 

4L 

9 

8L 

13 

411 

9.5 

8M 

13.5 


On the left-hand side of the scale are the grades, and 
on the right-hand side of it are the normal ages (in 
terms of years) of the children who are in the corre- 
sponding grades. According to the above scale, if a 
child of six is in IH, he is one-half year ahead of his 
normal grade, and therefore will be given a deviation 
score of .5. If his sib is eight years old, and is still in 
2L, he is one year behind his normal grade, and will 
receive a deviation score of — 1. The difference be- 
tween the two sibs then is 1.5 points. For the sake of 
convenience, we may abbreviate the term “grade devia- 
tion” to GD, which will be used in later paragraphs. 

It will be noted that, crude as it is, the scale has the 
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following point to commend itself. Whatever changes 
may be made in the upper and lower limits of the age 
range, the relative position of the sibs will remain con- 
stant so long as the ages are separated by half-year in- 
tervals. The relative position of the sibs is what we are 
to consider in this study. As is stated above, the ma- 
terial was selected on the basis of grades rather than on 
the basis of ages. This was done to facilitate the elimi- 
nation of cases in which grades were not specified as 
to high or low and to avoid the difiiculty of scoring 
the children who were recorded as being in the kinder- 
garten. 

The ages of subjects were computed up to the begin- 
ning of the semester in which their grades were re- 
ported. Any period of life amounting to less than a 
half-year was neglected. This was to allow for the fact 
that grade deviations of Jess than .5 point might have 
been merely accidental. 

The results are presented in Tables 38 to 40. Table 
38 seems to indicate the existence of some difference be- 
tween the first and second sibs; but, considering the 
method of computing ages that was used, differences of 
less than .5 point are not to be regarded as significant. 

Moreover, in this material, there exists a negative 
correlation between CA and GD. The correlation be- 
tween these two variables has been computed for the 
two birth orders separately. It is found to be — ,44=t 
.026 among the first sibs and — .29±.030 among the sec- 
ond. This means that, regardless of whether the child 
is the first or the second member of the family, the 
older he is, the more likely he is to stay behind his 
normal grade. 
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Now, since the average CA of the first sibs exceeds 
that of the second, we had to resort to the same proce- 
dure of adjustment as is described in connection with 
the study of IQ’s. When the mean GD scores have 
been so adjusted for age, the differences, as are shown 
in Table 41, turn in favor of the first slbs, but these dif- 
ferences amount to less than .5 point, and are therefore 
negligible. 

However, in the respect of variability, the first sibs 
surpass the second. This, as we have seen, is true only 
of the grade deviations. 

TABLE 38 

Comparison of the First and Second Sins on the Basis of 
Grade Deviations 

Birth order Moan Median ' S,D. 

1 — .1±.05 -l-.Oai.lO I.0±.03 

2 -t-.li:.0+ -|-.20±.05 .8±.03 


TABLE 39 

Tub Chronoeogical Ages of the Two Birth Orders 
(In terms of years) 

Birth order Mean Median S . D . 

1 12.+±.I l.«±.l 

2 lO.ldt.l lO.Idz.l 2.1±,l 


TABLE 40 

Mean Grade Deviations Adjusted for Ago 


Av. CA 
(years) 

Birtli order 

Mcnn 

IQ .067 

Ic 

-|-.5±.0+ 


2 o 


12.470 

lo 

— .I±.05 


2 c 

— .1±.0+ 
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It Is to be Ufulerstuod that the study of grade devia- 
tioos is included here merely as a subsidiary approach 
to the problem and that the results derived therefrom 
Ctm be expected to throw liyht upon it only insofar 
as the grade position is a reliable index of intelligence. 

SuMAtAKV AND CONCLO.SION 

Previous studies of the relationship between the 
order of birth and the intelligence of the child have 
not yet furnished any decisive evidence concerning the 
handicapping of the first-born. The findings so far 
available are not only in mutual disagreement, but the 
differences found in favor of the later-born are attri- 
butable to causes other than that of birth order. Plence 
the need for a further study of the problem. 

In the present inquiry, the comparison is limited to 
the first two birth ranks. This is justified by the fact 
that, if the primogenitvtrc should tend to be associated 
with intellectual handicap, the first-born would be 
found to be reliably inferior to the second as well as to 
any other subsequent children. The data consist of the 
test results of the Stanford Revision of the Binet Scale, 
the Tcrman Group Test of Mental Ability, the Na- 
tional Intelligence Test and the Abbreviated Stanford- 
Binet A total number of 2127 cases have been in- 
cluded. 

In order to take care of the possible divergencies in 
the hereditary factors of different families, the pro- 
cedure is to compare not only the first- and second-born 
in general, but also the first and second members of the 
same family. In fact, the latter comparison is where 
our emphasis lies. In the first three kinds of material 
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mentioned above, it is found that the mean IQ differ- 
ence, wherever it exists, is in favor of the first-born or 
the second- born according as the average CA of the 
latter exceeds or is exceeded by that of the former, but 
the elimination of their average discrepancy in CA re- 
sults in the removal of their mean difference in IQ. In 
the case of the A.SJh material, the difference, even in 
terms of original IQ's, is found to be unreliable. There- 
fore, we may conclude that there is no difference in in- 
telligence between the first- and second-born. 

This conclusion is supported by a study of the grade 
deviations of the first and second sibs insofar as the 
grade position is an index of intelligence. 

This failure to find the alleged difference in intelli- 
gence between the first- and second-born does not seem 
to be due to any of the following causes: 

1. It is not due to factors associated with family 
size (16, 26, 32, 40, 79, 83, 119), for these have been 
ruled out in the comparison of siblings. 

2. It is not due to the possibility that the results 
have been affected by a difference in sex ratio between 
the first- and second-born; for, except in the material 
of NJ.T. pairs, there is no marked difference in sex 
ratio, and in Tables 27 to 33, sex does not appear to 
play a part in the determination of the three categories, 
1=2, 1>2, and 1<2. 

To make a more thorough analysis of the possible 
bearings of sex differences upon the problem, each kind 
of test material was classified into four types of sib- 
ships: (a) both males, (A) both females, (c) first male 
and second female, and (r/) first female and second 
male, and the average of the birth-order differences 
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for each type of sibship was computed. Here the origi- 
nal, instead of the adjusted IQ's, were used. This was 
done on the ground that, in case of the existence of a 
systematic difference between tlic sexes, one of the 
sexes would have been overcf)rrcctcd and the other un- 
dcrcorrcctcd. The results obtained arc presented in 
Table 42. It will be noted that there is no systematic 
difference in the respect of birth-order differences 
among the various types of siblings. 

TABLE 41 

Averages of Dirtii-Ordbr Differences Classified According 

TO Sex 

(In terms of original IQ's) 


slbsliip 

SX 

Kind of innlcrlal 

7 \ G . A'j.r. 


Ml Mi 

F, 4/j. Vi 

Ml vs. Fi 

Fi ifs. Ml 

-~2.3±.6 

— fi.0±.5 

— 3,9±,4 
--K7i:.5 
— 2.3±.3 

— S.4±.fi 
— 2,9 d ::. 7 
— 3.5:±.4 

— 

-!"4.6±,6 

^2.0:i:.6 

— 3.0±:.7 


3. It is not due to errors in the classification of the 
first-born, arising from the fact that a certain propor- 
tion are actually second-born through the occurrence 
of previous unrecorded abortions, miscarriages, still- 
births and deaths from premature births. From a study 
of 311 unselccted families of two or more children in 
the same locality from which our material was drawn, 
the percentages of these prenatal casualties are found 
to be 15.7 and 15.5 for the first- and second-born, re- 
spectively. As the testing program was unselectcd in 
nature as far as our S.B. and 7\G, cases arc concerned, 
and as our study deals exclusively with families of two 
or more children, it seems reasonable to assume that the 
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same percentages of prenatal casualties obtain in these 
two kinds of material. In other words, 15.7% of the 
so-called first-born are second-born, and 15.5% of the 
so-called second-born are third-born. Now, if intelli- 
gence were to increase with the order of birth as Thur- 
stonc and Jenkins have claimed, then almost the same 
proportion would be raised in intelligence among the 
first-born as among the second-born, and consequently 
the relative position of the two birth orders would re- 
main the same as if no prenatal casualties at all had oc- 
curred. Furthermore, even if we assume that the 
second-born would exceed the first in intelligence, but 
would not be exceeded by the third, or if we assume 
that a certain proportion of the so-called first-born were 
actually the second-born but none of the so-called 
second-born were third-born, the proportion of the 
actual first-born, being more than 5 times as large as 
that of the pseudo-firstlings, would pull down the 
mean IQ of their group, so that the difiFerence would 
still be in favor of the second-born. But our study 
shows that, when the IQ’s have been corrected for age, 
the difference between the first- and second-born are 
not only unreliable, but they are not even in the same 
direction in the various tests. Therefore, we may set 
aside the possibility of our results being marred by the 
occurrence of prenatal casualties in the two birth 
orders. 

4. It is not due to the possibility that a significantly 
larger proportion of the first sibs than of the second 
were born within the life period supposed to be favor- 
able for rcprcKliiction, thus offsetting the alleged ad- 
vantage of birth order. A study of 254 unsclected fam- 
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Uies of two or more children in the same locality from 
which our samples were drawn shows that the age of 
the mother at the first birth ranges from 15 to 35 years 
with the average at a little over 23. Approximately 
the same average age may be reasonably assumed for 
our material. Since the average natal interval between 
the first and second children of the same family ranges 
from 25.1 to 27.6 months in the four kinds of data, • j 
ages of the mothers at the second birth are like' < i 
fall around 25. These facts seem to show that tl is 
no ground for believing that the alleged tenden j for 
intelligence to increase with the order of birth was off- 
set by the apparent tendency for the quality of offspring 
to deteriorate with mother’s age after 30 as is shown in 
certain studies (9, 11, 41, 65, 105, 117, 124, 125). 

Moreover, in the A.S.B. material, we have secured 
information concerning the ages of parents at the birth 
of the children studied in 80% of the cases. When the 
IQ of the child is correlated with the age of the father 
and the age of the mother, the coefficients are found to 
be — .024±:.075 and +.10±.074 in the former case and 
4-.086±.075 and +.23±.07l in the latter for the first- 
and second-born respectively. These findings seem to 
show that, if there is any relationship at all between the 
IQ of the child and the age of the mother, it is a posi- 
tive rather than a negative one. Therefore, the hy- 
pothesis is untenable that, in this material, the advan- 
tages of the second birth have been offset by the influ- 
ence of the mother’s age. It may also be mentioned 
that, in this sample the fathers’ ages range from 20 to 
45 for the first-born with an average of 29.0 aiul an S.D. 
of 5.5, and from 22 to 49 for the sccolid with an aver- 
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age at 31.2 and an S.D. of 5.7; and the mothers’ ages 
range from 17 to 38 for the first-born -with an average 
at 26.1 and an S.D, of 4.5, and from 20 to 39 for the sec- 
ond with an average at 28.0 and an S.D. of 4.8, The 
average ages of the mothers agree quite closely with 
what was inferred from the above-mentioned study of 
254 unselected families. 

(It The above facts seem to w'arrant the conclusion that 
1 , , ‘first-born arc at least not inferior to the subsequent 
'V /*. ‘'.ren. But, if the later-born do derive a greater 
inWl/tectual gain from the association with siblings 
than the first-born, if the experience of the mother in 
bringing up the children, and the social and economic 
status of the family do improve with successive birth 
orders, and if, in spite of these conditions, the first-born 
still stand on an equal footing with the later-born, it 
will be reasonable to assume either that these factors 
do not exercise an appreciable effect upon their IQ's 
or that the first-born arc actually superior to the chiJ- 
dren of subsequent ranks but unfavorably influenced 
by these factors. At any rate the present study tends to 
weaken the claim that the reduction of family size has 
a detrimental effect upon the average intelligence of 
the population; by the time of reaching school (if not 
before) the first-born arc equal to the second-born. It 
would indeed be surprising if a later study, employing 
similar methods in a similar population, were to de- 
monstrate that the first two birth orders are inferior 
to the third and subsequent orders. 
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ViiTAT DU PRKMIER-Nli. EN RAPPORT AVEC L'lNTELLIGENCE 

Lcs anierieures out indiqu^ rinlliicncc probable cic I'ordrc dc nais- 

flaiicc siir dcs ccitnins Iraitsi p]iy.Hiqucs, conirnc Ic inoiurc Ic coinptc-rcndu 
critiqMc qiu accompARttc ect article. Lcs iionn6cs aotu moitts coitcbisivca A 
I’dgflrd lie i'jiUcIliKcncc ct dca niitrca trails du cnintM)r(cmcnt. Jiniis cc 
rapport-cI, on a’est servi ties rdsiillnts des teats criiuel|j>;ciice chc/. 2127 
''aibiings'* (cnlanta non uniques) duns uiic dludc comparative dc In capacity 
mentalc du prcmier-nc ct dii tlenxiiinc-nd, Lcs aujeis oiU dtd eUvea dca 
classes (anndes .scolaircs) dcs dcolcs publiqtics dc IJcrkcley et d^}nk]nnd| 
Cnlifornie, et I'oii o cjnploye coiiunc reals, «itk iiivcaiix d'age qu’il fnllnit, In 
Revision Stanford dc rccliellc Hkiet'Siiuon, Ic Teat Collcciif 'rcrmaii dc 
Cnpncitc Mcnialc, et le Teat Nalionnl d*lniclligcjicc. Pnrmi lOfiK iiulividijs 
de pnirca dc '^aiblings/' le cadet a'cst iiionir^ avoir superiority inoyenne du 
QI de 1,05 ?l 4,09 points tUna lcs divers tests. Cc rdsuUat s'uccordc avcc 
lea ytudes rdeentes dc Tim rat one ct Jenkins, Slcckc), Arllujr, cl rrautres- 
On doit, ccpciidafit, considcrer deux fntta nvartt de fnirc unc inlerprytatiuii 
dc CCS r^sultnis: (1) lcs dcuxiymc-ncs, cn moyenne, soiu dc 6ft IS moia pin;) 
jcLincs qne les prcmicr-nda, h I'cpoqitc du lust; (2) ]ca indgalitya d'ychclici 
dnna lea divora testa, Iinpliqucnt nnc correlation negative ciurc QI ct CA, 
comme type, dc I’ordrc dc — ,03 dans chnqiic ordre dc tialssnncc conaidyri 
seuli Unc corrcciioii pour ie fncLcur Age, par PappUention de la formulc do 
regression, amdne ft In conclusion que rjntclligence ri'est; pns nnc foriclion 
dc Tordre dc nnlssniicc, nu moiiia cn rniu qiiMI a'ngic des denx prcniiers 
ordrcB de nnisannee, Ccci cat aoutenu ptif line yindc dn prciuicr-Uc et du 
denxjymfi-n6 des dilTyrcntcs families, derivee dcs iii(!‘jnc.s 61ft vea; on n tronvft 
ft pcLi prfts lcs inftmes QI pour lcs <icnx ordres iJc nnisHnnccj nprfts avrnr 
fall les corTGciiona nftcesanlres. Ccci eat tioutomt uusHt pnr vmc fttude dc 
I’fttat scolalre (cn tcrrncH dc poailjori cn cinasc) dc 427 pnircs dc ^'siblings" 
premicr-nft et denxlejne-nft ; on n’a lrmiv6 niicurica dilT6rcnccs dans In yitessc 
de leur nvnnccmcnl ft Pccole. 

Ces rftsnltnis sc soul montrfts inddpcndnnis Jc cciiains variables qui puiir- 
raient lea dftrnugcr, tela q«c Pdge dc la mftre, Pc (let den nccidciUa nvant la 
noiasflnce, lcs proportions dllTercniicllcs dc sexe dans lcs deux ordres dc 
nnUsaiico, ct lea factcurs dc sftlcciion cfliisfts pur lea variables usaoelcs ft In 
grandeur de In fnmillc. 
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DIE FAinCrKEITEN DER ERSTGEHORENKN, Ml'F BRSONDERER 

berocksicutkujng der intelligent 

(Refernt) 

, Fnibevc Studicn bnben RC/eigl, dnss die Cieburisoriliuing ^vnbrschcinlich 
gewiase pliysIscUc Mcrkmalc bccinflusst. J^ic bciliegeiule krilisclic Jlcurtcil- 
ung gibt clnruher Reclicii.sc4inft. Die Angnben siiul ^veniger ubci/eugeiui 
bczuglich dcr Inteiligcn/. und andercr Merkmnlc des VcrUnltciiH. In cler 
bier bciicluctcn Untcraucliung warden die KrgcbiiisHc der Imclligeu/ieHie 
an 2127 Nncbkoinmcn geprOft, und iiiit Ilczug nuf die GeiHicHfiihigkeiieii 
dcr ErsL- und ZvvcJlgcborcn miicinniidei vergiicheii. l>ns Nlutcrhil wiirdc 
in den 12 Slufen dcr Volkascluilcu voi^ Ucrkclcy ur\d Onklniul, Unlifuriucn 
gewonnen, nnd die den AUcrNKinlcn nngepa.ssten Teste wnirn die Siunforil 
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tJrnarbcUung dcr llincbSiition SkaUj die Termnn- Gruppcnlcatc fur Gcialca- 
f UKlekelien und der NnUormle IiiicIlij^ciizLciit. f.Inicr 106S Indivlducn vein 
b^nonkomraenpaiircn zci^^cii die 2^>vcilK4^l)orcncn cine durchtichnittlichc IQ 
UbdrlcRcdheSt von 1,5 bis 4,9 nneh den vcr^chicdenen Testen. Dicse Ergeb- 
tvlijld aiimmen mb den den iiencrn tltucrMicImn^en von Thuminne und 
JenklnSf fiteckc-l, Arthur und ondcrcri Obcrcin. Ehc mnn aber cinc Inter^ 
l^rtfudon dcr Ergcbninne Rcbcn kann, mdflaeii TaUnchen bcrUcIcHichiigt 
wiirdfln: 1] Her Allcrjidurchschiiiit. dcr Zweitgeborenen war ziir Zeit dcr 
PrOfunR 6 Idii 18 Monate ^ci^ibRcr nis der (ler Erst^cborenen; 2) die Un- 
g^lcjchhcil dcr verachiedenen Sknlcn schliessc tdne iicjcrnuvc Kurrclntion 
'jLwlBchcn 10 und CA cm, die fiir bcidc GebiirlsKmppen lypisch von dcr 
Ordnun^ G,3 ist. Die Korrcklion des AltcrR/iiktorcii, milicis dcr Regrcg- 
alonafonncl, fiihrl aur ScHluRafolKcriing, dnns die TniclljRcni keinc Punkilop 
der OcburlHordnunR Ist, jcdciifnlls so^vcit cliea die heUlcn crslcn Geburts- 
ETuppcii beiriffb Dica ^vird durch cinc Scudie dcr Ers(~ und Zwciigcborcnen 
in getrennten Familicn bcnidtiKb die In deraciben Schulbcvolkcnmg^ vorge- 
nomiiicii wurdc. Nnchtlcm man die tioixvcndiKcn ICorrekturcn vorgeinommeii 
haue, ergeben aicU fiir bcide GebiirisKruppcn im Wcscndichcii dicaeibcn 
IQ'n. Dica wird fcnicr dufcb cine Unterauchiin^ bcatiltii^b die die Zij- 
gehdrigkcit von 427 Poaren EraG und ZwcUgeborener den Schulklassen 
ziim Gegenaund hauc; es '^clgten sicli keinerici Unicracliicdc innsichdiqh 
der GcachwImliRkclt dea Korikomincnfl In tier Scinilc. 

Diesa Ergebniese werden von ge>viaHcii nidgliclicn aidrcndcn Vnrinbcln 
ala unnbhringii; erwtesen; wie bciftpicU^velac doii Alter dcr Miiltcr, ZuFiillig- 
kclten vnjii dcr Oeburt, vcracbicdcnc GcscblechtsvcrlidUniaac dcr zwei Ge- 
burtsgnippen gnd aclcklive Fukioren, die diircli Vorlnblc der rainillengrclaae 
bedingc BlHd4 
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HISTORICAL SURVEY AND THE 
PROBLEMS INVOLVED 

The present study was undertaken with two objects 
in view. In the first place, it was desired to find out to 
what extent children with a mental age of four years 
could learn to read ; and, in the second place, whether 
bright, average, and dull children, all of this mental 
age, would learn to read equally well under the same 
experimental conditions. A brief consideration of 
these two problems and the questions they inevitably 
raise will reveal the desirability of attempting to an- 
swer them by experimental means. 

A. Can Children with a Mental Age of Four 
Years Learn to Read? 

Biographical literature contains numerous examples 
of individuals who learned to read at a very early age. 
Before conclusions can be drawn from such data, how- 
ever, two things must be borne in mind. In. the first 
place, the subsequent achievement of these individuals 
indicates that they possessed superior mental endow- 
ment. Such being the case, their mental ages were 
doubtless in excess of their chronological ages at the 
time of learning to read. In the second place, the term 
“learned to read” may mean anything from ability to 
recognize a few isolated words to that of being able to 
read fluently simple, connected prose. Accordingly, 
until the mental ages of the individuals under discus- 
sion are scientifically determined, and the amount and 
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difficulty of the material read are definitely stated, 
considerable caution must be exercised in the interpre- 
tation of such data. 

A recent study carried out at Stanford University 
by Catharine Cox (20) provides a means of arriving 
at a more accurate evaluation of this type of data not 
heretofore possible. Dr. Cox, with the assistance of 
two psychologists, attempted to estimate the childhood 
intelligence quotient for each of 300 men of genius. 
Two IQ's were calculated for each individual. The 
first one was based on all the data available for the 
first seventeen years of the individual’s life, and the 
second on those achievements made between his seven- 
teenth and twenty-sixth years. They represent the esti- 
mated lowest possible quotient that could account for 
the recorded facts regarding the behavior and accom- 
plishments of the subjects during the period indicated. 

The present writer selected from the abbreviated 
biographies appended to the study the names of all 
those who were definitely stated to have learned to read 
before five years of age. The names of those who, in 
all probability, did learn to read at this early age, 
judging from the kind and amount of reading they did 
when six or seven years old, but whose age at learning 
was not clearly stated, were excluded. There were left 
only 29 names. By making use of the first estimated 
IQ — ^which was almost invariably the lesser one — the 
mental age at which these individuals were stated to 
have learned to read was estimated. These names, 
with IQ and MA in parentheses after them, are given 
below. 
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Johnathan Swift (125; 3-9).^ At the age of thvee he could 
read any chapter in the Bible. He had learned to spell by the 
age of three or four. 

Alexander Dumas (140; 5-7). Learned to read when he was 
four "through a curiosity to discovex the history, customs and 
instincts of the animals whose pictures he saw in Buffon^s Na- 
tural Histoiy.” 

Thomas Hobbes (140; 5-7). Attended school from the age of 
four. Was learning Latin and Greek at six years. 

Alexander von Humbolt (140; 5-7). Learned to read and write 
at four years. 

Charles Dickens (145; 5-7). “Charles’ mother began when he 
was four to teach her son English and the rudiments of Latin^ 
awakening his passion for reading and knowledge." 

Ralph W. Emerson (145; 4-4). “A week before young Emcison^s 
third birtliday his father recorded that he 'did not read very 
well,' but the lad progressed in favor from that time." 

Frederick W. von Humboldt (145; 4-4). "Campc taught the 
three year old to read and write and within the following year 
instructed him in history and geography as well." 

Daniel O'Connell (145; 5^9). "At the age of four Daniel 
learned his alphabet in an hour from an itinerant 'hedge-school 
master.' " 

Ludwig Tieck (155; 6-2). “Ludwig could read when he was 
scarcely four., ..When he was about four, neighbors and rela- 
tives seeing him on his little footstool eagerly reading in the 
Bible would shake their heads doubtfully over his unusual tal- 
ent, or even refuse to believe that he was actually reading." 

Frederick A. Wolf (155; 6-7). "When barely two, Frederick 
was taught to enunciate clearly, and as a game he learned sen- 
tences and verbs, first in German and then in Latin, At three 
he began to write and to study music. Before he was five his 
father bad instructed him in reading aloud, thinking without 
writing, avoidance of amhiguity, and mental computation. At 
six he had made .some progress in Latin and knew a little French 
and Greek." 

Louis Alfred de Musset (160; 4-9). “At the age of three, Al- 
fred began lessons in reading and writing, subjects which lie pur- 
sued with great ardor in order to gain sufficient skill to carry 
on a correspondence with a beloved cousin," 


^Tlie figures 3-9 mean a mental age of 3 years, 9 months, and 
so on. 
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Torquato Tasso (160;'4-9)» "Reported to have begun the study 
of grammar at tlirce, Torquato was instructed in that year or a 
little later, by an old priest learned in the rudiments of letters 
and the humanities.’* 

CjtRTsTOPH Wii-i.and (160 i 4-9). *‘Tlie boy's first teacher was 
his father wlm tauglit In'iti to read and write when he was three, 
began Latin with Inm some time before he was six, and also 
developed in liim R love of Science." 

CoMiTH VH RdJRAujsAU (165; 7-5). "At four and onedulf 
Mirabeau’s education began under a tutor, Tlic boy progressed 
rapidly." 

Count t>ir Cavouu (150; 6-0). "At four Camillo was taught by 
liis motlier to read, but although he soon learned to read and 
Avrite with case, the passion for study did not appear until later." 

Longfellow (150; 6-0), Attended a private school in his fourth 
and fifth years where he learned his letters. 

pRTiiDRicii Ernst SuijLmcKrMAcinjR (150; 6-0), "Before lie had 
reached the age of four young Frits had learned to read." 

Walter Scott (150; 4-6). "At three or four Scott learned to 
read 111 a dame’s school with occasional supplementary lessons 
from an aunt." 

Gborgk CuvtER (155; 6-2), "She .... taught him to read fluently 
at the ngc of four years." 

Barthold G. NrnnuiiR (165; 6-7). "Nicbulif began in his fourth 
and fifth years to learn the three R's from a tutor." 

Voltaire (170; 5-1), "Instructed in a desultory way by the Abbe 
Chatcauiicuf, little Avonet (aged three) learned to read from 
La Fontaine's Fables.” 

Samuel T. Colbridcb (1 75; 3-6 or 5-3). "Coleridge entered 
Rending School at two or three and remained in attendance 
there until at six. . . . Before lie was five, Coleridge read the 
Arnhian Nights, after which he W'as haunted by specters." 

Aldrectit von Haller (175; S-3), "At three and four liis great- 
est delight was to inalce books. In some of these he kept careful 
financial accounts; in others he wrote down all the new words 
he learned from clay to day until lie had completed a number 
of lexicons." 

Jeremv Bentham (180; 5-4). "Jeremy learned the alphabet be- 
fore he could talk# Wlicii he was three his fatlicr bought a 
Latin Grammar and other books to begin his classical education. 
The Greek alphabet he le.amcd at his father's knee. . , . Frag- 
ments of Greek and Latin have been preserved written by 
Jeremy at four and five. . . . When only three he r<jad with 
satisfied absorption Kapin’s History of England." 
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MacaULEY (i80; 5-4). *‘At three Macauley did not care for boys 
but was fond of taking his walk and telling interminable stories 
from Jiis reading or from his imagination. ... At three young 
Thomas read incessantly and his memory retained without ef- 
fort the exact phraseology of the book.” 

Goethe (185j 5-6). “From the age of three until lie was six, 
Goethe attended a day nursery or kindergarten, and here, ac- 
cording to tradition, he learned to read. . . . An ABC book 
was purchased for young Goethe (aged 4j4) and a year later a 
catechism with Biblical quotations was presented to him.” 

John S. Mill (190; 5-8). '*Hc began to learn Greek at three, 
and from then to his ninth year he studied Greek classics. . . . 
Mill read Greek and history from his fourth year onward ; 
Plato at seven ” 

PIUGH Miller (135; 5-4). '^At the age of four or live Hugh 
learned to read at a dame's school," 

Leon Gameetta (140; 5-7). ”At four years Gambetta jfirst at- 
tended school and there he learned to read.” 

It will be seen that, of the above 29 individuals, only 
eight learned to read before they had attained an esti- 
mated mental age of five years when calculated as 
described, and only five at a mental age of four and 
one-half years or less. Two learned to read with an esti- 
mated mental age of less than four years. 

These figures, of course, are only approximate, and 
depend for their, validity on the number and accuracy 
of the facts given, as previously stated. They seem to 
indicate, however, that though a mental age of four 
years may be adequate for learning to read, it cannot 
be definitely proved from such data, and it certainly 
is not as common as a perusal of such biographies 
might at first lead one to expect. 

Another Stanford study by Tetman and others 
(71) presents some additional data of a similar nature. 
This study concerns gifted children (above J40 IQ) 
of the present decade. The parents of the children 
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were given information blanks in which they were 
asked to write answers to these questions: “Did child 
learn to read before starting school? At what age? 
How (amount and kind of help) ?” 

Since these data were collected while the desired in- 
formation was still fairly fresh in the memory of the 
parents, they may be considered as probably more reli- 
able than those of Cox, the latter having been obtained 
from biographies and autobiographies written usually 
some years after the childhood of the individual in 
question. 

There were 5S2 responses to the above questions, but 
the more or less exact age of learning was reported 
for only 246 cases. 

After comnicnting on the danger of using such insuf- 
ficient data as these for statistical purposes, Terman 
states: “We can say, however, that at least 113 (20.5 
per cent) of the 552 children learned to read before the 
age of 5; 34 (6.1 per cent) before 4; and 9 (1.6 per 
cent) before 3.” When it is borne in mind that the 
IQ‘s of these subjects range from 140 to 200, it will be 
at once seen that these percentages would be consider- 
ably reduced were they expressed in terms of mental 
age instead of chronological age. Plcrc again the evi- 
dence is that learning to read at a mental age of four 
years is not so common as has sometimes been believed. 

Only two experimental studies seem to be available. 
One of these (14) is an account of the remarkable 
achievements of an infant who was educated by her 
father, a man unskilled in scientific technique. When 
this child, Martha, was 14 months old, her father be- 
gan to teach her to read. This training was somewhat 
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irregular until she was 19 months old, but from then 
until slic was 26 months old it was systematic. She was 
first taught to recognize capital letters, then the small 
letters, then isolated words, and, finally, to read sen- 
tences. Motivation was gained through games and 
rewards. The material used consisted of large card- 
board letters, illustrated nursery rhyme and alphabet 
books, home-made picture hooks with names printed 
in large letters, home-made primers, school primers, 
and flash cards. When Martha was given her picture 
books to look at she had to name the word on one page 
before she was allowed to see the picture on the next 
page. She was taught no phonics, new words being 
simply pronounced for her. All words, except proper 
names, were presented to her with small letters during 
the pre-primer period. It is not clearly stated just how 
much time was spent on instruction, but, when Martha 
was 23 months old, she “ordinarily spent as much as 
an hour a day on the floor, playing with the boards 
(on which her reading lessons were pasted for a time) , 
and reading the lessons aloud to herself.” 

The following extracts briefly summarize her achieve- 
ment at different ages. At 19 months of age she could 
recognize and name all the capital letters; at 20 months 
she could recognize and name in addition all the small 
letters; at 21 months she had a reading vocabulary of 
35 words; at 23 months she derived “mental pleasure” 
from reading; at 24 months she had a reading vocabu- 
lary of over 200 words ; at 26^ months she had a read- 
ing vocabulary of over 700 words. By this age she had 
read four and one-half school primers. When 26 
months oid she read 44 pages (2464 words) of Gor- 
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don's Reader, Book One, in three and one-half hours. 
This contained Si new words which were named for 
her. At the end of 30 hours she recognized 38 and 
failed in 13 of the new words. 

When she was 3 years and 1 1 months old, Martha 
was given a Stanford Binet Test. By this she was 
shown to iiave a mental age of 5-6 and an IQ of 140, 
On this basis, assuming the IQ to be relatively con- 
stant, she had; 

an MA of 1-8 when 14 months of age; 
an MA of 2-4 when 19 months of age, and 
an MA of 3-0 when 26 months of age. 

Here, then, is concrete evidence of a child who could 
read primers and first readers with much fluency and 
expression at a mental age of three years. 

That she has suffered no harmful effects from such 
early training there is abundance of proof. Reports of 
her progress, trait ratings, and other data, are obtained 
at regular intervals from her parents and school teach- 
ers, and kept on file at Stanford University. It may 
be of interest to make a few quotations from these. 

On January 4, 1922, when Martha was not quite six 
years of age, she was given a second Stanford Binet, 
according to which she had an MA of 8-9 and an IQ of 
142, the latter being two points higher than that ob- 
tained on her first test. She passed the reading test in 
year ten, as also the “absurdities" test, but failed in all 
tests of the twelve-year level. 

From January 4 to March 4, 1922 (at the age of 
6-0), she read 21 books, chiefly the Burgess books, ac- 
cording to the Reading Record kept for that period. 
According to the Home Information Blank filled out 
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at this time she vvas in the habit of reading 20 hours 
weekly before she was five years of age, and the same 
number of hours when between five and six years of 
age. Despite this, she was very normal in her play 
interests, and enjoyed playing out of doors with other 
children. 

June, 1923 (age 7-5). Martha is in the third grade. 
According to the Stanford Achievement Test given 
then she had an educational age of 11-1. By it her 
reading is equivalent to low sixth grade, her arithmetic 
to high fourth, and her spelling to low fifth. Her 
teacher reports her as interested in her school work, 
popular with other children, and not at all conceited. 

November, 1927 (age, 11-10). Martha is now in 
high eighth. The field worker reports her as a big 
girl for eleven, friendly and communicative, and free 
from self-consciousness. She expressed the desire to 
become a writer, and has already written “two little 
books” of the Burgess type. Her teacher reports her 
at this time to be a normal child, apparently in good 
physical condition, and possessing “splendid poise.” 
She states further that Martha shows special interest 
in literature (reading and composition), evidence of a 
good imagination and “a definite and intelligent enjoy- 
ment of good literature.” She has no weak subjects, 
is serious and ambitious, and responds well to disci- 
pline. > 

A perusal of these reports cannot fail to convince 
one that Martha’s early intensive training has failed 
to produce any abnormalities, whether physical, men- 
tal or social. She appears to possess a superior physical 
and mental endowment, but her development is all- 
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round and well balanced. Slie displays normal child- 
like interest in play activities and companions, and, 
thanks to good home cnviroiuncnt, she is free from 
self-consciousness and c(niceit. The early “mental 
pleasure” in reading which she evinced at the tender 
age of twf) years has apparently never abated and is 
now bearing fruit. Her further progress will be fol- 
lowed with much interest. 

The second study was carried out at Stanford Uni- 
versity by Muriel Brown (19). It consists of two dis- 
tinct experiments. In the first experiment Miss Brown 
undertook to teach a young girl (CA = 3-6; MA = 
3-6) and a boy (CA — 3-6; MA 4-10) to read; in 
the second, site studied word learning with a group of 
13 cliildrcn aged 22 months to 5 years and 11 months. 
The first experiment is of the greater importance here 
and will be reviewed. The two children were taught 
individually in their homes, five days a week for a 
period of three months. “Each lesson lasted from 20 
to 30 minutes and included a number of games apart 
from the reading instruction.” The materials used 
consisted of posters, flash cards, and stencils. The 
posters were reproductions of the pages in the Every- 
day Classics Primer, “The method of teaching was 
essentially the same in the case of both children; a pre- 
primer period of word learning, motivated by games, 
being followed by poster and primer work on the story 
of the Three Bears.” Miss Brown did not give any 
reading tests, but from two word-learning curves, 
which she states are only approximate, it is seen that 
Catherine could recognize 34 words and Roger 27 
words at the end of the experiment — presumably out 
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of context. At the end of the experiment the author 
states that “Catherine, in 36 lessons, learned to read 11 
pages of her primer. Roger in 26 lessons, reached the 
same point. Both children could read their charts, 
and the re-combination of words upon the charts, with 
perfect ease.” 

The distinctive feature of her method was the use of 
stencils. A printed word, together with the object it 
represented, was shown to the child. The word was 
named for him, and he was then given a cardboard 
stencil of the word which he traced (“redded”) on a 
piece of paper. When the stencil was removed the 
printed word was found on the paper. After having 
learned several isolated words in this way, the child 
began to study the poster of the Three Bears, and, later, 
the same story in the primer. New words were learned 
by means of the stencil. 

Miss Brown attributes her success to : 

{a) “The emphasis placed upon the kinaesthetic 
factor in learning, through the stencils.” 

{b) “The ‘objectivity’ of the didactic material em- 
ployed.” 

(c) “The variety of the devices used to secure 
spontaneous attention.” 

The present writer is inclined to believe that Miss 
Brown overestimates the importance of the kinaes- 
thetic factor in her method. The value of the stencils 
lay, rather, in their interest as a pleasurable activity, 
which, at the same time, drew attention to the form of 
the word. 

As a result of her two studies Miss Brown concludes 
that : 
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1. *'Woi‘e} lenrning is possible at a mental age of 
less than two years.” 

2. ^'JVord-velaling, reading proper, involves rea- 
soning processes which arc certainly operative at three, 
if not before, but cannot function without certain raw 
materials, ideas to be expressed, and a store, however 
meager, of mastered words to which experience has 
given meaning.” 

3. “Striking individual differences in tempera- 
ment, training and environment determine, for each 
individual child, the age at which formal instruction 
should begin,” 

4. “The most effective method which can be em- 
ployed is the method which best suits the needs and 
capacity of the child to be taught, but, in all cases, is 
probably one which emphasizes the kinaesthetic fac- 
tor.” 

These two studies demonstrate the success of two 
subjects, Martha and Catherine, in learning to read at 
a mental age of less than four years, and of one subject, 
Roger, at a mental age of less than five years. They do 
not show whether this result can be regularly accom- 
plished. Should the present study show that a mental 
age of four years is adequate for learning to read, of 
what value will it be? The following section attempts 
to answer this question. 

The mental age requisite for learning to read is a 
matter of great practical importance. Despite the fact 
that the reading situation is an artificial one, in the 
sense that printed symbols were invented by man, yet 
the physiological apparatus and the psychological 
processes involved are sufficiently mature at the mental 
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age of four years that they may be said merely to await 
the proper stimulation to bring them into operation. 
(In the case of Martha they were present at the mental 
age below three years.) This would seem to suggest 
that ability to perceive* printed symbdls and to attach 
meaning to them are simply parts of, or stages in, the 
development of perception and of meaning, a develop- 
ment that has been going on since birth. 

The practical aspects of the problem are numerous 
and important. 

1. The study should lead to an analysis , of first- 
grade reading as at present taught in an effort to locate 
the cause of the high percentage of failure that is 
found there, and to test out the current belief that a 
mental age of six years is necessary to achieve success 
in first-grade work. The seriousness of these problems 
is shown by the fact that “In the average city approxi- 
mately a fourth of the pupils fail in promotion at the 
end of the first year” (10), and that “children who are 
below six years in mentality find it very difficult to do 
work that is satisfactory in the first grade, and are 
more likely to do inferior or very inferior work, while 
most children who test above six show accomplishment 
that is of average or superior quality” (23) . The chief 
emphasis in the first grade is placed on reading, hence 
failure to do first-grade work is practically synony- 
mous with failure to learn to read. H. I. Baker (1) 
reports from 30 to 35 per cent of first-grade children 
failing each year, and attributes the majority of such 
failures to mental ages too low to enable the children 
to learn to read. Reed (66), in a recent study of first- 
grade promotion, states that “The evidence that read- 
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ing is tKc decisive factor is further sustained in the 
answers of 166 administrators to the question, ‘Would 
a child \\nth a satisfactory rating in reading be denied 
promotion because of a low rating in any other factor?’ 
Of these, 119, or 71.6 per cent, replied that a child 
with a satisfactory rating in reading would not be 
denied promotion even though he had a low rating in 
other factors; 2, or 1.2 per cent, replied ‘Yes and no’; 
45, or 27.1 per cent, replied that he would be denied 
promotion.” Tcrman (72) says that results “indicate 
that at every step, and in every domain, the mental 
level which has been attained sets rather hard and fast 
limits to the possibility of training. Ciiildrea below 
the mental age of five years do not learn to read in the 
public schools. It can not be said that these feats of 
learning are impossible at the respective levels men- 
tioned ; all we know is that they do not ordinarily occur 
under present day educational treatment.” 

2. In the second place, there is the question of the 
amount of time spent in teaching reading in the first 
grade, Holmes (49) reports that in 50 representative 
American cities, an average of 266 hours per year, or 
30,6 per cent of the total recitation time, is devoted to 
reading in the first grade, the lowest amount of time 
being 100 liours, and the highest 570. This means that, 
on the average, 412 minutes per week, or 82.4 minutes 
per day, arc spent in teaching first-grade reading. In 
a Stanford study, Dorothy Wilson (79) found that 
from 50 to 1 15 minutes per day were spent in teaching 
reading in the first grades of the six schools in Palo 
Alto for the year 1924-1925. A survey of California 
courses of study indicates that 100 minutes per day is 
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considered a very usual amount of time to spend in 
teaching primary reading. The School Manual for 
Santa Clara County for the year 1927 suggests that a 
minimum of 525 minutes per week, or 52 per cent of 
the total teaching time, be devoted to the teaching of 
first-grade reading, while the Manual and Course of 
Study for Los Angeles for the year 1927-1928 suggests 
a minimum of 100 minutes per day, or 42 per cent of 
the total teaching time, for schools having a 240- 
minute day. The above is indeed evidence that read- 
ing is of paramount importance in the first grade. 

3. In the third place, not only in amount of time, 
but also in actual money spent, reading receives by far 
the largest share compared with all other subjects in 
the elementary school curriculum. In a recent book 
by O’Brien (61), the following statement is found: 
“Fleming, in an unpublished study, found that reading 
consumed approximately 2/3 of the total expenditure 
in the first grade, while its average cost per grade for 
the first six grades was more than the combined cost of 
any other two subjects.” He gives the following table, 
taken from Fleming (27) . 

TABLE 1 

The Portion of Each Thousand Dollars Spent for the 
Teaching of Reading in Each of the First Six 
Grades as Compared with its Nearest Competitors 
(From Fleming-) 


Subjects' 

First 

grade 

Second 

grade 

Third 

grade 

Fourth 

grade 

Fifth 

grade 

Sixth 

grade 

Average 
per grade 

Re/iding 

611 

407 

307 

2+0 

ISO 

156 

312 

Arithmetic 

5 

101 

176 

1S7 

181 

190 

140 

liQnpungc 

95 

110 

126 

130 

17S 

105 

121 

Music 

U 

90 

84 

67 

58 

67 

75 

Spelling 

3 

92 

90 

93 

so 

71 

71 

Geograpliy 



9 

102 

124 

152 

64 
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4. The possible true cause of failure in first-grade 
residing must next be considered. The above quota- 
tions, setting forth the high perccntiige of failure in 
first-grade reading despite the large amount of time 
and money spent on it, reveal the existence of a very 
real and serious problem. If the present study should 
prove that it is possible to learn to read at a mental age 
of four years, in contradiction to the general belief that 
a mental age of six years is necessary, to what can the 
above failure be ascribed? It is beyond the scope of 
the present study to answer this question, yet it may not 
be out of place to call attention to one possible source 
of difficulty, namely that of teaching method. Despite 
the fact that reading has been taught for two thousand 
yeats and more, it must be confessed that the best 
method of teaching it is largely a matter of conjecture 
and opinion, of trial and error. It has remained for 
the present century to make even the beginnings of a 
scientific inquiry as to how children really learn to 
read. Gates (38), too, suggests that in all probability 
a better teaching technique may solve the problem of 
first-grade failure. He says : “The question is whether 
reading is intrinsically so difficult a function that many 
normal children are unable to master it until after the 
sixth year. Theoretically, there is no reason to believe 
that it is more difficult to associate things and events 
with visual symbols than with auditory signs. Indeed, 
''some evidence is being gathered which indicates that 
very young children can, without marked difficulty, 
learn to comprehend printed words.’* He goes on to 
point out that he is not advocating that reading should 
be taught at three or five or six years of age, but is 
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‘‘questioning the validity of the implication that learn- 
ing to read is fundamentally and necessarily difficult 
and late in appearing and whether many first-grade 
children are intrinsically unable to learn to read. Is 
it not possible that the fact that they often do not suc- 
ceed in the first year of school is itself a suggestion that 
our methods of teaching afford too little exact guid- 
ance? Perhaps the difficulty is that the child is be- 
wildered by the complexity of tasks presented when 
reading for thought-getting is employed from the first, 
with little real direction, and that too little vital help 
is secured through transfer from the supplementary 
practice in phonetics and the like." 

5, Finally, there is the question of the optimum age 
to teach reading. To prove that it is possible to learn 
to read at a mental age of four years does not necessa- 
rily imply, however, that that is the best age to do so. 
Perhaps reading could be more economically and 
pleasurably learned at five or seven or nine years of 
age. Further experimentation is needed before this 
question can be satisfactorily answered. Nevertheless, 
it is of interest to note in passing some of the diversity 
of opinion in regard to this matter. 

Two experimental studies attempt to throw light on 
this problem. Arthur (IS) found that a mental age 
of from Sj4 to 6 years was the optimum age for teach- 
ing sight words, to 7 for phonetics, and to 7 for 
comprehension. She states; “Efforts toward reading 
comprehension for pupils with a mental age of less 
than S}i years were largely wasted. A mental age of 
6 to 654 was in general necessary for standard first 
grade achievement.” In England, where the compul- 
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sory age for beginning school is five years, it being op- 
tional at three years, Winch (80) draws the following 
conclusions from a study which he conducted; “Eng- 
lish children, under our conditions of school organiza- 
tion, may quite profitably begin to learn to read at an 
average of 5 years 3 months.” 

Amongst others who express an opinion as to when 
reading should be taught arc the following. Judd 
(SO) and Wheat (78) believe that “the age of six is the 
crucial age.” Klappcr (51) thinks it should be taught 
at an age as early as the child will allow. Experience, 
he says, shows this to be about the age of seven. Stone 
says (69) : “By the age of six most children have 
reached the stage where they desire to learn to read for 
themselves.” Dewey (21) states that, “While there are 
undoubted exceptions, present physiological knowledge 
points to the age of about eight years as early enough 
for anything more than an incidental attention to visual 
and written language forms,'* Patrick (63) would de- 
fer it to ten years or later, saying that for the years 
from five to ten the “let alone” plan of education is of 
the most value, and in support of this contention, he 
says, “We can understand, therefore, that it will de- 
mand a considerable maturity in the child before he is 
ready for that which has developed so late in the his- 
tory of the race. The language of the child, like that 
of primitive man, is the language of the ear and tongue. 
The child is a talking and hearing animal.” 

Among such diversity of opinion experimental evi- 
dence alone can settle the issue. 
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JB. Will Bright, Average, and Dull Children, 
All Possessing the Same Mental Age, Learn to 
Read Equally Well under the Same 
Experimental Conditions? 

The question is whether the same mental age always 
means equal capacity to learn, irrespective of the 
chronological age. This is another problem to which 
no satisfactory answer can be given as yet, though it 
has received some consideration in the last two or three 
years. Four of the twelve studies which deal directly 
with this problem have been published since the pres- 
ent experiment was begun. The studies will be taken 
up in chronological order and the chief emphasis will 
be placed on reading ability when this has been inves- 
tigated. 

Colvin (3) gives a very brief account of a study in 
which five normal children were compared in ability 
to cancel ^’s with five subnormal children with whom 
they had been matched by Binet mental age. In every 
case the normal children made greater improvement 
than the subnormal children and showed fewer fluctu- 
ations. 

Woodrow (13) used four groups of subjects, normal 
practice and control groups, and feebleminded prac- 
tice and control groups. Their average mental age 
was 9 and their chronological age below 14 years. Be- 
sides being comparable as to mental age, they had been 
selected also on the basis of equal ability in sorting 
sticks according to length, sorting colored pegs, can- 
celling letters, and cancelling geometric forms. The 
normal and feebleminded practice groups were then 
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given two practices a day for 13 days in sorting gun 
wads according to five kinds of geometric forms which 
were marked on them, At the end of that time both 
groups showed 45 per cent improvement. As a result 
of this experiment Woodrow concludes that feeble- 
minded children not only can do the same things that 
normal children of the same mental level can do, but 
can learn them equally well. 

Murdoch (8) comes to the opposite conclusion of 
that of Woodrow as a result of an experiment which 
she carried out with feebleminded children. In 1917 
she gave a number of achievement tests in reading, spell- 
ing, arithmetic, etc., to 21 feebleminded subjects whose 
chronological ages ranged from 12 to 23 years and 
mental ages from 7-11 to 11-1, She repeated these 
tests one year later. As she had no control group, she 
compared the 1917 results with the norms for third 
grade, and the 1918 results with the norms for fourth 
grade, her justification for doing so being that the av- 
erage mental age of her group in 1917 was 9-2, and 
hence comparable to Grade Three, She draws the 
following conclusions from her data, (a) “In every 
case of the school subjects in which comparison can be 
made behveen feeble-minded and normal, it will be 
seen, that our group of feeble-minded in 1917 did better 
than normal children of the same mental age.” (b) 
“The Thorndike Reading Scale (row 10) shows that 
the feeble-minded in 1918 did better in this test than 
normal children of the same mental age {4th grade).” 
(c) “The rate of learning of feeble-minded children in 
these elementary school subjects is less than the rate of 
normal children of the same mental level.” (d) “As 
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for the so-called mental age, whatever this well known 
term may mean, according to the results of the present 
study it does not mean either ability to do the same 
grade of work as done by others of the same mental 
age, in most of the elementary school subjects; nor does 
it mean ability to make the same rate of progress in 
these same school subjects.” 

Owing to the small number of the subjects, the wide 
range of ages, and the criteria used, the results of this 
study cannot be considered conclusive. However, 
judging from the author’s own statement that the 
feebleminded actually did' better than the normal sub- 
jects with whom she compared them in 1917, it would 
seem that mental age for the two groups must have 
something in common. The subsequent inferiority of 
the feebleminded group one calendar year later seems, 
in all probability, to be due to a slower rate of mental 
growth rather than to a qualitative difference in men- 
tal age in the strict sense of the word. 

C. T. Jones (6) made an intensive study of five very 
bright and five very dull boys of the same mental age, 
that of ten years. He found certain qualitative differ- 
ences between the groups. The young bright boys 
equalled the feebleminded boys in speed of reading 
and excelled them in comprehension of reading ma- 
terial. He disagrees with Woodrow’s conclusions con- 
cerning the learning ability of the feebleminded, bas- 
ing his own conclusions on the result of the learning 
■ test (Woodworth-Wells Substitution Test), which the 
very bright learned to do more quickly and accurately 
than the feebleminded, but he believes that this ques- 
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tion cannot be settled conclusively without further ex- 
perimentation. 

The next study to be considered here was undertaken 
with a somewhat diflerent aim in view from that under 
discussion, hut it h.is some Cfjntrilnitions to offer in the 
general field. Chapniaa and Dale (2) selected two 
groups, a Young Bright and an Old Dull group, from 
SOOO subjects who had been given the N. I. Tests. 
There were 50 subjects in each group, paired accord- 
ing to N. I. T. score, with scores ranging from 70 to 
119. The Young Bright were less than 10 years old 
and tile Old Dull more than 13 years of age, The in- 
dividual tests were then examined to determine which 
were measures of native endowment and which of en- 
vironment. As a result of their analysis, these writers 
make the following statement which is pertinent to the 
present topic. "If, as vve arc bound to assume when 
we employ a group test, the same total represents the 
mental age, whatever may be the chronological age, 
this study shows that the mentality of the Young Bright 
is different from that found in the Old Dull. It also 
shows that intellectual devclopnient is not marked by 
a simultaneous and uniform improvement in all types 
of mental function. The Old Dull of mental age x is 
the superior, equal or inferior of the Young Bright of 
mental age x, mental age being measured by totals, ac- 
cording to the type of test used.” 

Taylor (9) gave superior, normal, and feebleminded 
subjects of varying chronological ages, but with mental 
ages of six and seven years, various types of tests, such 
as the Army Alpha, Pintner Mental fiiirvcy, Thorn- 
dike Non-Verbal, etc. Though she, like Jones and 
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Chapman and Dale, found differences among the 
groups, she comes to the following conclusion : “It may 
be concluded that there is a greater similarity than dif- 
ference in the responses of individuals of six and seven 
years mental age from four to twenty years chronolog- 
ical age.” 

Merrill (7) made a careful study of the achieve- 
ment of mentally retarded children. In one part of 
her study she compared a group of 52 mentally re- 
tarded children, whose chronological ages ranged 
from 7 to 18 years, and whose average IQ was 69.8, 
with a group of 52 normal children with whom they 
were matched mental age for mental age. The average 
IQ of the latter group was approximately 101. Both 
groups were given numerous achievement tests, includ- 
ing three reading tests. On examining the results of 
the reading tests, she found that the normal excelled 
the retarded at every mental age level except mental age 
seven, and, in one test, at mental age eight. After a 
careful statistical analysis of the results, Dr. Merrill 
states*. “The experimental evidence is conclusive that 
the retarded children show no marked difference in 
ability in reading, arithmetic and spelling. The slight 
superiority in arithmetic and spelling indicated in 
mean scores is too small to be significant.” And, fur- 
ther, “In general, the results of the investigation indi- 
cate that there are characteristic differences in mental 
traits between normal and retarded children of the 
same mental level but that ‘capacity for learning’ in the 
two groups is not significantly different at any level." 

Torgerson and Shuman (11) compared bright, av- 
erage, and dull children, all with a mental age of 12 
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years, in the Tliorndikc-McCaH Reading Testa. The 
bright group gained a reading quotient of 1 11.1, the 
average and the dull one of 104.4. The writers con- 
clude that the higher the IQ the higher is the score in 
reading. However, the statistical significance of the 
diflferences found appears questionable. These same 
investigators next compared the Stanford Achieve- 
ment scores of 1 12 subjects in the fifth and sixth grades 
who had mental ages from 11 to ITIl. They found 
that the normal group had the highest accomplishment 
quotient and the bright the lowest. The bright and 
normal groups gained a Reading Quotient of 110,0, 
the dull one of 107,5. These writers believe their data 
indicate “that the accomplishment of pupils of the 
same mental age who are given the same opportunity 
for learning will, in general, vary in direct ratio with 
the I.Q." 

F, T. Wilson (12) gave several group tests, includ- 
ing the Stanford Achievement Test, to 2000 subjects in 
grades 3A to 8A inclusive. The subjects were then 
divided into three IQ groups, a high, a normal, and a 
low. At each mental age at which all three groups 
were represented, namely, mental ages 10 to 13 inclu- 
sive, the low-IQ group had the highest score 12 times, 
the normal group 3 times, and the high group only 
once. At these same four levels, the low group ob- 
tained the highest score in reading twice and the nor- 
mal group twice. 

Ciumingham (4) compared the Thorndike CAVD 
test results of normal preschool children with those of 
adult imbeciles, matched in mental age. After a care- 
ful statistical analysis of the scores made by the two 
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groups, he concludes that there are characteristic dif- 
ferences between them: that certain tests are easier for 
the imbeciles because of their greater experience, and 
some for the children because of their greater intelli- 
gence. Despite these facts he believes it permissible 
to use the same tests on dissirnilar chronological age 
groups, provided they do not differ too much in this 
respect. This would seem to indicate that, like Taylor, 
he believed that the similarities outweigh the differ- 
ences. 

The last, and most recent study, is one by Fox (5), 
in which 63 feebleminded children are compared with 
63 normal children of approximately the same mental 
age. The range of mental age for the feebleminded 
group was 4-6 to 9-9, with a median MA of 7-3 ; while 
that for the normal group was 5-7 to 9-9, with a median 
MA of 7-4. The range of IQ for these groups was 33 
to 83, with a mean of 46 for the former; and 76 to 1 16, 
with a mean of 83 for the latter. Both groups were 
given four primary group tests. Fox then compared 
the two groups with regard to their successes in the 
different items. Like Cunningham, Fox found that 
the feebleminded excelled in tests involving experi- 
ence. Somewhat more pertinent to our problem is the 
following conclusion : “The defectives are not able to 
read and understand the meaning of words to the ex- 
tent the normals do. In the Word-Comparison Test 
they fail far below tlieir mental age level.” 

The above summary of the literature dealing with 
comparisons of bright and dull children of the same 
mental level reveals a fairly general belief that there 
are characteristic differences between the groups, but 
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what these difFcrenccs arc and how significant they are 
is not so clear. Five of the studies discussed deal with 
achievement tests. Torgerson and Shuman found that 
the bright subjects did better than the dull ones; Mur- 
doch, in her 1917 results, and Wilson found that the 
dull did better than the bright; and both Jones and 
Merrill obtained varying results, but the latter found 
that the differences between the groups were not sta- 
tistically significant, 

Three studies, those by Chapman and Dale, Cun- 
ningham, and Fox, analyze mental-test items, (Tay- 
lor’s study might also be included here.) All found 
characteristic differences between the groups. Chap- 
man and Dale arc emphatic that mental age does not 
mean the same thing for the two groups; Cunningham 
and Taylor believe the similarities outweigh the differ- 
ences; Fox takes no definite stand on this point. Of 
the authors of the two remaining studies dealing with 
various types of material, Woodrow definitely states 
that mental age docs mean the same thing for both 
groups, and Colvin found the bright superior to the 
dull. 

Six of the above studies contrast the reading ability 
of bright and dull subjects. Torgerson and Shuman 
and Fox found that the bright read better than the 
dull; Wilson and Murdoch that the dull read better 
than the bright; Jones that the bright equalled or ex- 
celled the dull, depending on the phase of reading 
measured; Merrill that the dull excelled the bright in 
the early mental levels but that the reverse held true 
in the higher levels. Merrill was the only investigator 
to attempt to establish the statistical significance of the 
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differences between the grovips and found it to be very 
slight 

Attention should be called to the following consid- 
erations: {a) If the present study should prove that 
bright, average, and dull children, all with the same 
mental age, do not learn equally well under the same 
experimental conditions, it cannot be immediately in 
ferred that one group is superior in learning ability to 
the others. It may he that each group requires a dif- 
ferent method of instruction, and that these special 
methods will at least reduce the differences in achieve- 
ment between the groups, if they do not succeed en- 
tirely in abolishing them. This will necessitate a 
search for the best method for each group and the or- 
ganization of the schools into suitable groups. (6) Be- 
fore it can be concluded that mental age does or does 
not mean the same thing irrespective of chronological 
age, it will be necessary to search for the existence of 
factors other than brightness which might be respon- 
sible for the obtained likenesses or differences in 
achievement. 



II 

NATURE OF THE PRESENT EXPERIMENT 

Aim 

As previously stated, the aim of this investigation 
Vi'as twofold, namely, to find out (a) to what extent 
children with a mental age of four could learn to read, 
and (t) whether bright, avertage, and dull children, 
all of this mental age, would learn to read equally well 
under the same experimental conditions. 

The investigation was carried out at two different 
periods. The part dealing with the dull and average 
took place from February to June, 1926,' the part deal- 
ing with the bright group took place from November, 
1926, to March, 1927. For convenience, since the 
methods with all three groups were essentially the 
same, the experiments with the dull, average, and 
bright groups will be discussed as if they took place 
concurrently. 

Ckiteuia for, the Selection of Subjects 

By selecting the mental age of four years as the 
mental level to be studied, it was possible to secure 
three groups of children with no previous experience 
in a reading situation. This is a very desirable condi- 
tion and one that is rarely attained. It eliminated en- 
tirely the factor of unequal training in the item to be 
studied. 

The following desiderata for tlie composition of the, 
three groups were set up:. 

1. The mental ages of all three groups should be 
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between four and four and one-half years as measured 
by the Stanford Binet Test. 

2. The chronological ages of the three groups 
should be as follows : 

a. The normal group between 4 and 4^^ years. 

b. The dull group between 5 and years. 

c. The bright group between 3 and 3^4 years. 

3. The intelligence quotients of the groups should 
be as follows : 

a. The normal group between 90 and 110. 

b. The dull group below 90, 

c. The bright group above 110. 

4. There should be four or five children in each 
group. 

5. The parents of the children should be white 
Americans, born in this country. This was to eliminate 
all question of language difficulty in the home. 

6. Only children who had successfully passed the 
four-year test involving discrimination of forms in the 
Stanford Binet should be selected, This is one of the 
easiest tests at this level and so it did not complicate 
the selection of children. 

It proved a much more difficult task to locate suit- 
able subjects than was at first anticipated. The follow- 
ing sources were appealed to: The kindergartens of 
the schools of Palo Alto (for dull five-year-old chil- 
dren), the pupils of all grades in two elementary 
schools for names of young sibs, City Hall birth rec- 
ords, school nurses* reports, city householders’ canvass, 
a university club, neighbors, etc. 

After a month’s laborious search it was found neces- 
sary to extend the mental-age range in order to get the 
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quota of subjects. Accordingly, a subject with a men- 
tal age of .1-8 and one with a mental age of 3-10 were 
added to each of the average and dull groups. When 
selecting the bright group, some months later, an ef- 
fort was made to match them mental age for mental 
age with the former groups. 

Table 2 gives the Stanford Hinet Test results in de- 
tail. It will be noted that one of the normal group had 
to drop the experiment after six weeks’ work because 
of illness. This left four subjects in each of the dull 
and average groups and five (including a pair of 
twins) in the bright group. Two of the five-year-old 
children were already attending kindergarten. One, 
Donald, had been attending it for several weeks, and 
the other, Bell, for oiil)'- two weeks. None of the other 
children had had any kind of school experience. 

In every instance, all testing, teaching, and inter- 
viewing of parents were done by the writer. 

GeniiRal Plan of the Experiment 

It had been decided to have the children meet in 
groups in a central meeting place rather than to take 
them individually in their homes for the following 
reasons: The home environment would have differed 
for each child; the close proximity of his mother and 
sibs would doubtless have proved a very distracting 
factor for the subject; it would have been very difficult 
to transport and use in the home the material planned 
for the experiment; it would have been very time-con- 
suming for the experimenter to go from home to home; 
it was thought that group competition might prove to 
be a useful factor in the e.\ peri men t, 
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The four- and five-year-old children had been lo- 
cated within a single school district. Permission to use a 
vacant room in the neighboring school was readily 
granted by Mr. A. C, Barker', Superintendent of 
Schools. The three-year-old children, whose homes 
were scattered over a wide area, met in another school. 


TABLE 2 

Stanford Binet Scores at the Beginning of the Experiment 


Group 

Names 


CA 

MA 

IQ 


Jean 


3-3 

4-6 

138 


Paul 


3-4 

■ 3-10 

ns 

Bright 

Peter 


3-4 

4-0 

120 


Kate 


3-3 

4-2 

128 


Sally 


3-0 

4-2 

139 


N:=:5 

Av, 

3-2.8 

4-1.6 

128 


Polly 


+-0 

3-10 

96 


Leo 


4-2 

3-8 

88 

Average 

Elsa 


4-6 

4-6 

100 


Lela 


4-4 

4-6 

104 


Dora 


4-1 

4-2 

102 


5 

Av. 

4-2.6 

4-1.6 

98 


JV — 4 

Av. 

4-3.25 

4-2. S 

98.5 


George 


5-0 

3-10 

77 


Edgar 


5-6 

4-2 

76 

Dull 

Donald 


5-1 

4-2 

82 


Bell 


5-0 

3-8 

73 



Av. 

5-L75 

3-11.5 

77 


The average group met from 9 A.M. to 10:30 A.M. 
five days a week for four and one-half months; the dull 
group met from 10:30 A.M, to 12 M. during the same 
period. Only a short part of this time was devoted to 
the actual experiment. Each child received an indi- 
vidual lO-minute reading lesson each day; while the 
group, as a whole, usually received a brief group game, 
daily, in addition. The rest of the time was devoted 
to kindergarten games and play. While the individual 
reading lesson was in progress the other children sat 
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at the,, table, or on the play-rug if they so preferred, 
cutting, pasting, crayoning, stringing beads, building 
castles, etc. It was very necessary to allow a margin 
of time so that there would be no feeling of hurry. 
Small children are very slow both at beginning and at 
laying down a task. It was in order to make it unneces- 
sary to hurry a child unduly, and to have an abundance 
of time to care for any emergency that might arise 
without interfering with the time necessary for the ex- 
periment proper, that the relatively long meeting time 
was decided upon. 

As for the three-year-old children who had barely 
emerged from babyhood, it was difficult to foresee 
whether they could be successfully handled in a group 
like the other children. Since it was extremely desir- 
able that they should be so handled in order to obtain 
results strictly comparable to those obtained from the 
older groups, it was decided to at least attempt it, the 
parents being warned, however, that, if it were not suc- 
cessful, each child would be taught in his own home. 
For the first week they met at school for only half an 
hour daily so that it might be seen how they would 
adjust to the novel situation. Their enjoyment was so 
very evident — they wanted to come on Saturday and 
Sunday, too — that the time was extended, and the 
daily routine was planned to duplicate that of the older 
children. It so happened that all five children could 
not meet at the same hour because of the occurrence 
of morning naps and difficulties in transportation. Ac- 
cordingly, two groups were formed, one of three and 
one of two subjects, meeting at different hours. 

Since the experiments were carried out in the public 
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schools, the public school holidays had to be observed. 
The average and dull groups met for instruction on 
80 days between February 1 and June 2, 1926, inclu- 
sive. In this period occurred the Easter vacation of 
one week and two single- day holidays, neither of which 
is included in the 80 days. The testing program began 
on June 3 and was spread over a period of about two 
weeks in order to avoid fatigue. This time, also, is 
not included in the 80 days of instruction. The bright 
group met for instruction on 76 days exclusive of holi- 
days, namely from November 8, 1926, to March IS, 
1927. Its testing program began on March 16 and 
lasted about a week. This experiment was interrupted 
by two long vacations, one week at Thanksgiving and 
two weeks at Christmas, with one single day in Febru- 
ary, making 16 school days of vacation in comparison 
with 7 for each of the other groups. The experiment 
with the bright group ended somewhat abruptly, and 
the testing program was begun a little earlier than 
planned, because of the fact that the sister of one of 
the subjects had developed measles. This subject was 
quarantined, but, in order not to lose her record, the 
experimenter visited her daily in her home, and gave 
her the complete set of tests. A few days later, she, too, 
contracted the disease. 

There was slightly more irregularity of attendance 
among the average and dull children than among the 
bright. In view of the fact that the experiment ran 
over a period of four and one-half months and that 
the weather was frequently most disagreeable, it is sur- 
prising that the absences were not more numerous than 
they were. The two most trying cases of sickness oc- 
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curred near the end of the experiments. The best sub- 
ject of the average group was absent through sickness 
during the whole of the last week of instruction and 
for most of the testing period. The experimenter went 
daily to her home and tested her there, but she was still 
somewhat pale and upset. The other case, in the bright 
group, has just beev\ described. 

Words are inadequate to describe the cheerful and 
unfailing cooperation of all the parents throughout the 
experiment, as, twice daily for a period of four and 
one-half months, they ungrudgingly upset their house- 
hold plans to take their children to and from school. 
Some of the parents appreciated the experiment as a 
scientific study more than others, but each and every 
one cooperated so loyally that it was possible to bring 
the experiment to a successful close with the loss of 
only one subject, and that was due to genuine illness 
near the beginning of the experiment.^ 

Testing Program® 

Complete vocabulary tests and several uiistandard- 
ized reading tests were given at regular intervals dur- 
ing the experiment, while at its close and again some 
weeks later a battery of tests was given. The final 
testing program for Groups A and D began on June 3 


*Tlie writer wishes to express her thanks to Mrs. Howe, kinder- 
garten teacher, for her great kindness in permitting two subjects, 
who had a long distance to come to school, to icmain in the kinder- 
garten room for lialf the morning. 

“Throughout this study 

Group B will stand for the bright tliree-ycar-old subjects, 
Group A will stand for the average four-year-old subjects, and 
Group D will stand for the dull fivc-ycar-old subjects, 
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and covered a period of almost two weeks. Through 
the courtesy of the kindergarten teacher, the children 
stayed in the kindergarten room during the whole of 
this period and came singly to their own room for the 
tests. As already stated, Klsa of Group A was tested 
daily in her home because of illness. The final testing 
program for Group B was begun on March 16. One 
subject, Jean, was tested in her home because she was 
confined by quarantine. 

All groups were retested several months after the end 
of the experiment. The parents had not been told at 
the close of the experiment that retests were being con- 
templated, but in October of the same year, four 
months after the close of instruction, the tests were re- 
peated with all but one subject of Groups A and D, 
that one having moved with his family to Pasadena. 
Two others had left town, but arrangements were made 
and they were duly tested by the writer. The retesting 
of Group B, like its final testing, was begun very hur- 
riedly. It was accidentally found out that three of these 
subjects were leaving the state in a week’s time, and 
arrangements were immediately made to have them 
brought daily to the campus for the retesting program, 
beginning May 24, 1927, nine weeks after the close of 
instruction. Unfortunately, Jean, who was tested 
under trying circumstances before, was taken ill after 
one day’s testing and she had to be given the bulk of 
the tests on the day before she left town. Because of 
illness and the excitement at the thought of returning 
to her own home, she did not do herself justice. The 
same period of time, therefore, did not elapse between 
the final tests and the retests for all the groups as had 
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been planned. This is to be regretted since it makes 
the comparison of the results less satisfactory than 
ji would otherwise have been the case. 

•.'j/ ,The following tests were used for the finals and re- 
, tests: («) a complete vocabulary test, {b) an impro- 
vised reading test, (c) Wag and Puff Reading Test, 
[d) The Merrill Preliminary Tests, (e) The Detroit 
Word Recognition Test, Form A, (/) The Pressey 
First Grade Reading Test, and (^) The Stanford 
Binet Test. 

The two most advanced subjects were given two ad- 
ditional tests: (a) the re-arranged story, “Puff is 
Sleepy,” together with a vocabulary test of words and 
phrases, and (/?) an unknown story, “The Boy Who 
Ran Away,” together with a vocabulary test. 

In addition to the above tests, but at the time of the 
retests only, the most successful subject was given: {a) 
Haggerty Reading Test, Sigma 1, and (i) Gates’ 
Primary Reading Tests. Further, Dr. W. R. Miles, 
Professor of Experimental Psychology at Stanford, 
was kind enough to make a photographic record of this 
subject's eye-movements while she read an unfamiliar 
story, viz., Merrill’s Primary Reading Test, Form 2, 
the subject immediately afterwards answering eight 
questions about the story. Finally, Dr. Miles took a 
moving picture of this subject’s eyes while she read 
another unfamiliar story. 

Materials Used in the Experiment 

These included the following; (a) A graded series 
of “Massed Forms" especially designed for the teach- 
ing of beginning reading for this experiment, {b) 
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Flash cards on which words were stamped in black 
type by means of a printing set, the height pf whose 
small letters was one-half inch and of the large letters 
three-quarters of an inch. This will be referred to as 
Type No. 1. (c) Charts, 22 by 28 inches, on which 

stories were printed by means of Type No. 1. {d) A 

rubber type printing set used for printing directions 
for seat-work. The size of the small letters was about 
three-tenths of a centimeter and of the large letters 
about one-half of a centimeter. This will be referred 
to as Type No. 2. (^) A “reading rack” made by sew- 
ing strips of manila board 2j4 inches high to a large 
sheet of the same, thus making shallow pockets into 
which cards bearing words could be slipped and sen- 
tences thus “built up.” This method was used in the 
early lessons. (/) The Wag and Puff Primer by Mar- 
jorie Hardy, published by the Wheeler Publishing 
Company, Chicago, 1926. {g) A number of picture 

books, story books, and primers displayed on a table. 
The subjects were free to look at these whenever they 
desired, and the experimenter occasionally read from 
them, the object being to stimulate an interest in books. 
{h) A variety of kindergarten materials was kept with- 
in easy reach of the subjects. It was destined to keep 
the subjects happy and busy while the individual read- 
ing lessons were in progress, and consisted of wooden 
beads to string, peg boards, plasticine, plain and col- 
ored paper, pencils, crayons, scissors, paste, building 
and design blocks, animal stencils, old magazines, etc. 



Ill 

METHOD 

During the first week the experimenter devoted 
most of her time to training the children to use kinder- 
garten material in order that they might work inde- 
pendently with this while the individual reading les- 
sons were in progress. At the same time the children 
had an opportunity of becoming acquainted with each 
other and with the experimenter, and of becoming ad- 
justed to the new situation. 

Considerable attention had been given in advance to 
the development of a teaching method. Studies too 
numerous to mention, bearing on every phase of the 
reading situation, were consulted and a method con- 
taining some novel features was finally devised, A de- 
scription of the method and reasons for its adoption 
will be given, 

What Is Reading Ability? 

Ability to read seems to involve three things, viz., 
{a) ability to associate a word name with its printed 
symbol, {b) ability to discriminate between printed 
symbols, and (c) ability to derive meaning from 
printed symbols. The first of these implies the second, 
and the second seems of prime importance to begin- 
ning reading. The writer believes that perceptual dis- 
crimination is the foundation of reading. What does 
a child see when presented with the printed word 
“cat”? And how does he distinguish it from the 
printed word “dog”? If these two questions could be 
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answered, then much would have been accomplished 
towards the attainment of a satisfactory method. Since 
this problem of the perception of words is of great im- 
portance, the conclusions of experimenters in this field 
will be surveyed. 

By means of tachistoscopic exposure of letters, 
words, and sentences, and through the analysis of words 
frequently confused, experimenters have attempted to 
determine how words are perceived. There is consid- 
erable difference of opinion as to which part of the 
word is of primary importance for its recognition, but 
it is evident that many factors may act as cues. 

Some writers believe that words are read as wholes, 
and not letter by letter, basing their conclusions largely, 
on the facts that {a) words can be seen at a distance 
too great for the individual letters composing them to 
be recognized, and {b) words can be grasped in less 
time than is necessary to grasp the same number of 
letters when they do not form a word. Other writers 
deny that words are seen as wholes, or, at most, they 
ascribe to the total form of the word a role of second- 
ary importance. To them, the individual letters, in 
various ways, are the chief factors. Several writers 
believe that at one time certain parts of the word may 
act as cues, while at another time certain other parts 
of the word may so act. Table 3 briefly summarizes 
the chief factors used in the recognition of words, and 
states by whom they are so described. 

It will at once be seen from Table 3 that the percep- 
tion of words presents a complex situation. The major- 
ity of writers apparently believe that words are seen 
as wholes, but little is known of the relative import- 
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ance of the other factors. It may be that certain fac- 
tors, such as the length or the total form of the word, 
iserye to give a general orientation of the word, and the 
offer factors, such as first and last letters, projecting 
'■‘i'- Ole tiers and so on, supply the needed detail that leads to 
' its complete apprehension. It is important to note, 


TABLE 3 

Main Factors Determining the Recognition of Words 


Cues used in recognizing words 

Name of experimenter 

Words perceived as wholes 

Armaignnc (85), Bowden (86), 
CaLicll (88, 90), Dearborn (95), 
Erdmann and Dodge (97), Hamil- 
ton (lOl), Huey (lOS), l?ill8bury 
(112) 

Deterinlning letters call forth their 
sounds which then suggest the 
word 

Goldscheider and Mtiller (100) 

Sounds of known letters suggest 
the word 

Winch (80) 

Dominating or domineering Uttera 
determine recognition 

Dearborn (9S), Huey (lOl)i Mesi- 
mer (109), Zeitler (116) 

Upper pnrt of words more Import- 
ant than the lower part 

Javal (106) 

First; half of word more important 
than the last half 

Goldscheider and Miiller (100), 
Hamilton (101). Huey (105), Pills- 
bury (112) 

First letter of word uacd more 
often ns Q cue than last letter 

Gates (99), Meek (HI) 

Last letter used more often as a 
cue than first letter 

Bowden (86) 

Last two letters used more often 
as a cue than first two letters 

Meek (111) 

Length of word is important 

Bowden (86), Cattell (90), Dear- 
born (95), Erdmann and Dodge 
(97), Gates (99), Huey (105), 
MeSBiner (109), Pillsbury (112), 
Zeitler (116) 

Trivial details in words used as 
cues 

Bowden (86), Gates (99), Meek 
(111) 




STUDY OF CHlLDaEN AT FOUR-YEAR MENTAL LEVEL 165 


however, that most of these results were based on 
studies of adults who had already learned to read, and 
so the cues they used in recognizing words may not 
have been the ones they used when they first learned to 
read. Further, the method by which they were taught 
to read may possibly have affected their method of rec- 
ognizing less familiar words. Such being the case, a 
teaching method meanwhile must take into account all 
the known facts, giving special emphasis to those de- 
rived from studies of young children. 

At the present time, the alphabet method of teach- 
ing beginning reading has disappeared, but phonetic 
methods are still largely used. The superiority or in- 
feriority of the latter over non-phonetic methods has 
not yet been finally determined [see Gray (44) and 
Gates (39)], but they are being used more and more 
as an adjunct to a whole-word method rather than as 
an independent method. In this study a whole-word 
method was employed, but no phonics were taught. 
The words were presented in sentences for the follow- 
ing reasons : {a) It was desired to impress on the minds 
of the subjects that reading is a meaningful process; 
that its purpose is to convey ideas. The sentence is the 
logical means of doing this, (i) The sentence, because 
it “tells a story,” is much more interesting to the child, 
and hence holds his attention better, (c) The written 
sentence is a more natural unit than the isolated word. 
The child uses oral language to express ideas. Since 
leaving the stage of babblings behind, the child has 
progressed from the single word to the sentence con- 
taining several words. But, according to Stern (68), 
these single words are indeed sentences, their meaning 



166 


GENETIC PSYCHOLOGY MONOGRAPHS 


being derived from the total situation, e.g., “Mama” 
meant “Mama, lift me up,” or “Mama, give me my 
ball,” etc. The single written word, however (except 
the imperatives), does not fulfill the same purpose, 
but is largely meaningless. The idea requires to be 
expressed in several words when it is written, [d) 
Words presented in context are more easily recognized 
than when isolated. Bowden (86) found that her one 
six-year-old subject at the end of one month’s instruc- 
tion, recognized 83 per cent (of S3 words) in context 
and 52.8 per cent out of context; and, at the end of two 
months, she recognized 88. S per cent (of 85 words) in 
context, and 62.5 per cent out of context. Sholty (67) 
found that her three subjects recognized, respectively, 
87, 90, and 82 per cent of the words when they were 
presented in context, and only 61, SO, and 63 per cent, 
respectively, when they were presented out of context. 

Introduction of Printed Symbols by Means or 
“Massed Forms” 

After the decision to use a word-sentence method, 
the next problem was to find the best means of intro- 
ducing it. A normal six-year-old child starts to school 
with the expectation of learning to read and with a cer- 
tain interest in word symbols already aroused. Not so 
a normal four-year-old. His interest in these has yet 
to be developed. That was part of our problem. The 
survey of literature on the perception of words re- 
vealed a general belief that words are seen as wholes. 
If children do see words as wholes, just what do they 
see? It may be that they see the geometric shape of 
the word. Several of the above writers have spoken of 
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the geometric form of the word, but no experimental 
work, has as yet been done to find out if this is actually 
a factor in recognition.®" 

It does not seem to be altogether unreasonable, how- 
ever, to suppose that such is the case, and a further fact 
that adds credence to this possibility is that children 
can recognize a word presented upside down as readily 
as right side up. This was noted by Bowden (86) and 
again in the present study. That this is possible surely 
argues that a word must have for the child a very def- 
inite shape. Accepting this as a possibility, the ques- 
tion immediately arose as to whether children with a 
mental age of four years could discriminate between 
geometric forms. It is known that they can. Accord- 
ing to the Stanford Binet Test a normal four-year-old 
child should be able to discriminate correctly at least 
seven out of ten geometric figures used in this test. 
Here, then, was something that a normal four-year-old 
child could do, and it was at once decided to make this 
the starting point of our method. All but one of the 
subjects selected for this experiment had successfully 
passed this test. Accordingly, a series of what were 
called “Massed Forms” was evolved, which served to 
bridge the gap between no knowledge of printed word 
symbols and knowledge and interest in them. This 
might very readily be called a genetic approach to 
reading. 


October, 1926, Gates (37) published an article which pre- 
sents data on the perception of geometric forms. The geometric 
forms he used, however, were outline forms, and bore no relation 
to the shape of words. 
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Description of the "Massed Forms” and the 
Method of Using Them 

The series of massed forms consisted of ten charts of 
white bristol-board. On the first chart (Figure 1) 
six simple geometric forms were drawn and washed 
over with black India ink. A duplicate set of forms 
was cut out of black cardboard. These will be known 
as the "sample” forms. On the second chart (Figure 
2) four oblongs of different lengths were drawn and 
massed solid in black as before. The oblong was 
chosen as the form most closely resembling Messmer’s 
linear words, that is, words containing no projecting 
letters, such as can, tnotcse, etc. Again the duplicate 
set was cut out of black cardboard. On the third chart 
(Figure 3) six oblongs were drawn, but besides being 
of different length they had projections on the upper 
and lower sides. This was an attempt to approach the 
appearance of words with projecting letters, such as 
dance, cake, may, etc. Again the sample forms were 
cut out of black cardboard. On the fourth chart (Fig- 
ure 4) seven massed forms were drawn, These were 
exact representations of actual words, and were made 
in the following way; With the aid of a printing set, 
Type No, 1, a word was printed. By means of a ruler 
and pencil a line was drawn along the top and bottom 
of the word, but the contour of the front of the first 
letter and the far side of the last letter, and of project- 
ing letters, was roughly followed. This outline was 
then transferred to white bristol-board and massed 
solidly in black as had been done with the previous 
forms. In this way the rough geometric form of a 
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CHART I 
Massed Forms 
(Reduced one-tliird) 
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word was obtained. Each sample form of this set and 
of the remaining sets was drawn in the middle of an 
oblong card of white bristol-board. Accordingly, they 
differed from the sample forms of the previous sets in 
that they were surrounded by a white margin. On the 
fifth and sixth charts were massed forms similar to 
those on Chart 4, but printed by means of a much larger 
type in order to emphasize the projections, There 
were only three massed forms on Chart 6, the first two 
ending in the same letter, and the last two beginning 
with the same letter. The purpose here was to force 
the subject who depended solely on using as his cue 
either the beginning or the end of the massed form to 
use another cue. The seventh chart contained the 
names of the subjects in massed form, while the eighth 




Massed Forms 
(R educed one- third) 
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CHART 3 
Massed Forms 
(Reduced one-third) 
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chart abandoned massed form for real words. The 
type used in these last two charts was the same as that 
used on chart four. The words used for the transition 
series were the children’s own names, but they were 
printed in a different position on the chart to that oc- 
cupied by their massed form. On Chart, 9 were the 
words door, chair, table in massed form, and on Chart 
10 these same words in real print. These last two 
ch arts were used in connection with the action sentences 
to be described later. 




CHART 4 
Massed Forms 
(Reduced one-half) 
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The method of presentation was essentially the same 
for each set in the series. In the case of the first three 
sets, the chart was placed on the table before the sub- 
jects. One of the sample forms was placed below the 
chart on a white background. A subject was asked to 
find a form on the chart exactly like the sample form. 
Since these sample forms were cut out exactly, he 
could place them on the top of the forms on the chart 
and find out for himself whether or not his selection 
was correct. Charts 4 to 9 were pinned on the wall, 
but the procedure was exactly the same as that just de- 
scribed. The sample forms accompanying these forms, 
however, could not be placed on the top of the chart 
forms since they were surrounded by a white margin. 
This made the task of discriminating somewhat harder. 
In the case of error, the attention of the subjects was 
drawn to the shape of the beginning and of the end of 
the form, and to any projecting part, the experimenter 
saying, “See how this goes,” or, “See how this sticks 
up.” In this way definite training was given the sub- 
jects in the use of cues that might aid them in recog- 
nizing the different forms. Chart 8 was presented im- 
mediately after each subject had made two correct dis- 
criminations with Chart 7. Nothing was said to cause 
the subjects to think that these symbols were different 
ill any way from those in the former series. Exactly 
the same procedure was used as with the massed forms. 
Each subject again made two con-ect discriminations. 
For his second discrimination the experimenter saw to 
it that each child found his own name. When he had 
done this h6 was told that he could hold his card until 
the others had their turn. The experimenter now said, 
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“I have a big surprise for you. Do you know what 
that card, which you are holding, says? It says your 
name. Now, Kate, look at your card. What does it 
say?” “Kate.” “Now look at these names (pointing to 
the chart) and find one just like it that says Kate.” 
And so on with each of the other subjects. 

Purpose anp Value op the Massed Forms 

The purpose and value of this use of massed form 
may be described as follows : 

1. It was a simple, logical, gradual, and interesting 
means of introducing printed word symbols to very 
young children whose interest in such had not yet been 
aroused. 

2. It gave definite training in discrimination. The 
habits and skill gained in comparing two massed forms 
seemed to carry over readily to real words, and proved 
of considerable value in the reading situation. 

3. It gave definite training in looking for and mak- 
ing use of cues. The chief cues used were those of 
length, the shape of the beginning and of the end of the 
massed forms, and any pecularities in the middle of the 
forms. This method was carried over and applied to 
real words, and the skill and habits established by prac- 
tice with massed forms seemed to prove of considerable 
value when real words were involved. 

4. It developed a certain amount of independence. 

How important a role the geometric shape of the 

word plays in its recognition, if any at all, and how 
closely ability to discriminate these massed forms is re- 
lated to ability to discriminate real words cannot be 
determined here without further experimentation. 
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Nevertheless, this novel approach to reading w^as 
greatly enjoyed by all of the subjects. They entered 
into these games with great eagerness and evident en- 
joyment, and the transition from massed form to real 
words was made so easily that they were discriminating 
real words without being aware that they were words. 
Further, as already noted, the habits of discrimination 
and skill in the use of cues gained from practice with 
the massed forms seemed to be of definite value in the 
real reading situation. 

This geometric approach would seem also to fulfill 
the requirements of a Gestaltian psychology. The first 
series of massed forms might very readily be looked 
upon as an undifferentiated mass on a white back- 
ground. Gradually and systematically, this undiffer- 
entiated mass assumes a more definite form, a form 
more and more closely resembling the shape of true 
words, until, at last, it evolves into the definite letters 
of a definite word. 

As soon as the printed word was introduced, it was 
used in a variety of situations, such as the morning 
greeting, the bulletin board, and so on. These pro- 
vided further means of arousing interest in printed 
symbols and for demonstrating that reading is a mean- 
ingful activity. These various schemes, which devel- 
oped concurrently and which were abandoned as soon 
as they had completed their usefulness, will now be 
described in turn. 

The Morning Greeting 

Each morning, in response to the experimenter’s 
“Good morning, each subject replied somewhat 



176 


GENETIC PSYCHOLOGY MONOGRAPHS 


formally, “Good morning, Miss Davidson.” On the 
first day of the second week the experimenter used a 
flash card with the words “Good morning” on it, but 
continued to name the subjects verbally. On the day 
following the introduction of the subject’s own printed 
names in the manner described above, the whole greet- 
ing was given by means of cards. The subjects had to 
watch and respond only when they saw their own 
names. This method was continued until the day of 
the, twelfth reading lesson, when it was abandoned as 
having fulfilled its purpose. 

The Bulletin Board 

Each morning, a “story” consisting of a single sen- 
tence was printed in white chalk on the section of the 
blackboard set aside as a bulletin board. The experi- 
menter read it to the subjects and they repeated it after 
her. Occasionally, one subject was called upon to re- 
peat it all by himself. No attempt was made to make 
this a reading lesson. Its purpose was merely to arouse 
interest in printed symbols, and to pave the way for the 
introduction of known words at the appropriate time. 
At first, such interesting announcements as “We shall 
play ball today,” were used, the game being duly 
played later in the day. On the day following the in- 
troduction of the printed names already described, and 
on succeeding days, the story was about one of them- 
selves, e.g., “Elsa crayons nicely,” “Paul has on a new 
suit,” etc., thus appealing to the little egoists’ interest 
in themselves. The subjects had to find out for them- 
selves whom the story was about, then the experimenter 
read the rest of the story to them. As soon as new 
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words were learned they were introduced into the bul- 
letin story, until, eventually, the subjects could read 
the whole story with a little help. It never exceeded a 
single sentence. The bulletin board was continued 
until April 1, 1926, for groups A and D, and until 
January 19, 1927, for Group B. It was used somewhat 
irregularly towards the last. 

Applied Seat-Work 

Two carefully planned pieces of seat-work, involv- 
ing the discrimination of their own names and giving 
practice in the use of cues, were devised for the sub- 
jects. The first of these was given on the day follow- 
ing the introduction of the printed names by means of 
massed forms. 

As previously stated, the chief purpose in the early 
days was to arouse an interest in, and a love for, read- 
ing, and to impress on the subjects that reading was a 
meaningful process. At the same time it was very de- 
sirable to develop a certain amount of independence 
in seat-work in order to free the experimenter for the 
main part of the experiment. As a means of achiev- 
ing these ends, it was decided to train the children to 
do seat-work according to written directions. As this 
would be largely confined to drawing and coloring, a 
knowledge of the names of the colors would be import- 
ant. After the games of sorting names just referred to, 
a series of games of sorting colors and color names was 
planned. These served to familiarize the subjects with 
the color names and gave still further practice in 


description of the name- and color-sorting games will be found 
in tlie appeiidi.x. 
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matching words. At the close of these games, a larger 
color chart was pinned up permanently on the wall, 
low enough to permit the subjects to match the color 
names with those on their direction sheet. The subjects 
were always expected to find out for themselves the 
colors they were to use, and thus a certain amount of 
independence was developed. The names were printed 
in both large and small type. 

Once the main reading lessons (“the reading lessons 
proper” to be described later) were begun, seat-work 
according to written directions was introduced. This 
generally involved the drawing of an animal by means 
of stencils, the coloring of it, and, later, the cutting out 
and pasting of it on colored paper. The reading of the 
directions was included as part of the regular reading 
lesson. 

Group Games 

After the series of lessons constituting the main read- 
ing lessons was begun, four or five minutes were usu- 
ally devoted each day to some form of group game. 
This was continued until the last month, when the fre- 
quently recurring “Vocabulary Tests,” which were 
now rather lengthy, took so much time that it was 
found advisable to drop the group games. The game 
most frequently played was the Group Recognition 
Game. For this game the children were seated in a 
row. The experimenter exposed the word cards one at 
a time, and the subject who was -first to name the word 
correctly was given the card. The game was to see who 
would get the most cards. 
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Cancellation Games^ Occasionally, for a change, 
each subject was provided with a slip of paper on 
which a list of words was printed in small type. The 
instructions were, “Find every word that says 'can’ and 
draw a line around it.” These exercises proved very 
enjoyable and were done with great rapidity. 

Action Sentences. Beginning with the second week, 
an approach was made towards the use of action sen- 
tences. Charts 9 and 10 of the massed form series 
served to introduce the words door, chair, and table. 
Sentences, such as “Run to the door,” “Hop to the 
table,” were then read and executed by the subjects. 
By this time, the picture-word vocabulary, which was 
being developed by means of the picture-language les- 
sons to be described later, contained several words. It 
consisted of pictures of animals with their names 
underneath, pasted on the blackboards within easy 
visual range of the subjects. These words were now 
made use of in the action sentences. The subjects were 
asked to “Run to the cow,” “Hop to the horse,” etc. 
The action sentences, as a separate lesson from the 
main reading lesson, were abandoned on February 19, 
for Groups A and D, and on December 3, for Group 
B. By this time, the main reading experiment had 
been established, and it was decided that a daily 10- 
minute reading lesson for each subject, with perhaps a 
few minutes group work, would be quite sufficient for 
these young subjects. 

Picture Study Leading to the Main Reading Lesson. 

®A description of the cancellation games will be found in the ap- 
pendix. 
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On the third and succeeding mornings, an informal 
talk was held about a picture. On the seventh morn- 
ing, a picture of a dog was pinned up. Underneath, 
on a strip of white bristol-board, was printed in large 
letters, "This is a dog.’* After the usual informal talk, 
attention was drawn to the sentence. The experi- 
menter read it and had the subjects repeat it after her. 
She "framed” the word dog with her hands and said, 
"That says ‘dog.’ ” Nothing further was said about it. 
A similar procedure was followed the next day with a 
picture of a cow and the sentence, "This is a cow.” 
The attention of the subjects was then drawn to the side 
blackboard on which had been pasted the picture of 
the dog with the single word dog underneath it. On 
each of the next three mornings, a horse, a rabbit, and 
a girl, formed the subject of the lesson, and in each case 

the stereotyped sentence, "This is a ” was used. 

These pictures and words formed the nucleus of the 
picture-word vocabulary. 

These picture-language lessons were paving the way 
for the first real reading lesson. They served several 
purposes, [a] They made use of the children’s natural 
interest in pictures. (f>) They served as a convenient 
starting point for conversation, (c) They broke down 
the children’s reserve and encouraged them to contrib- 
ute information and personal experience, [d') They 
gave practice in the use of language. (<?) They helped 
to increase the children’s vocabulary and to add to 
their background of common experience. (/) The 
children learned to listen while one child was talking. 
{g) The introduction of the printed sentence provided 
another occasion for getting acquainted with printed 
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symbols, {h) The same sentence form was used to 
simplify the first reading lesson. 

The development of a picture-word vocabulary was 
also for a definite purpose. It furnished the subjects 
with another opportunity to become familiar with 
printed symbols and to apply their newly acquired 
ability of matching words. It developed a very desir- 
able independence^ for no subject was ever told a word 
that appeared in the picture-word vocabulary. He was 
expected to find it out for himself by putting into prac- 
tice his ability to note points of resemblance and of dif-. 
f erence. This proved to be a very delightful and valu- 
able game. 

The Reading Lesson Proper 

These various avenues of approach that have just 
been described were both of an introductory and of 
an exploratory nature. They served to introduce printed 
symbols to the subjects and to arouse an interest in 
them, thus paving the way for the main reading les- 
sons. The first of these was not given until the thir^ 
teenth day of meeting. They also enabled the experi- 
menter to test out the capacities and limitations of these 
young subjects, and thus permitted a more careful 
planning of the details of the reading method proper. 

In planning these avenues of approach and the read- 
ing lessons proper, the experimenter constantly kept in 
mind the discrepancy in age between these subjects and 
the average six-year-old beginner. A difference of 
two years in mental age is a very large difference in 
these early years. A normal four-year-old child has 
not left babyhood far behind, his experience of this 
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world is still very limited, his motor coordination is 
not very well developed, his attention is very fleeting, 
and his capacity for voluntary attention is extremely 
small. A teaching method suitable for a normal six- 
year-old subject might not prove suitable for a four- 
year-old one. A process that was easy for a six-year- 
old subject might prove to be full of difliculty for the 
four-year-old one. Every effort was made to avoid 
physical and mental fatigue, strain of the eyes, and 
boredom. Above all, it was desired to arouse a love of 
books, and stories, and reading, and to avoid everything 
that might be inimical to these. For these reasons, the 
experimenter attempted to foresee what might prove 
to be a difficulty for a normal four-year-old subject 
and so analyzed the reading situation into its very sim- 
plest elements according to her best judgment. Five 
clearly defined stages of possible difficulty were noted, 
and the lessons were planned so as to introduce these 
stages gradually. This is an extreme simplification of 
reading method destined to avoid confusion, fatigue, 
and eye-strain, until proper eye-movements are estab- 
lished and words are comprehended as units. A brief 
description of these so-called stages of difficulty, to- 
gether with reasons for so regarding them, will now be 
given. 

Stage 1. (a) The words to be used in a sentence 

were presented separately on cards, word by word. The 
subject was required to name each word before he 
placed it in the reading rack, (b) The sentence was 
built up from left to right, (c) Only one sentence was 
built up in the reading rack, (d) As soon as it was 
thus “built up” the subject read the whole sentence. 
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(e) The sentence was then taken down in irregular 
order. 

The reasons for introducing the first sentences in this 
fashion are as follows; In the first place, the young 
child does not know what a word is. To present him 
with a whole sentence at once, or a whole nursery 
rhyme, as is commonly done nowadays, is assuming that 
he has certain abilities which it is not known for a cer- 
tainty he possesses. It assumes that the amount of white 
separating two words is sufficient to convey to him, 
without instruction, the idea that these are separate 
units. This may or may not be the case. It assumes 
that he has the capacity to attach one word name to 
each word symbol in the sentence or rhyme. This 
seems to be quite a large assumption to make in the 
case of the normal four-year-old. The reading situa- 
tion is not unlike the counting and tallying situation. 
According to the Stanford Binet, the majority of nor- 
mal four-year-old children should be able to count 
four pennies, pointing to each coin in turn as he counts. 
Only 5 of these 13 subjects had passed this -test. In 
reading, for example, “Mary had a little lamb,” he has 
to attach a name to each printed symbol as in count- 
ing. But it logically appears to be more difficult than 
counting, for some words contain two syllables. This 
means, then, that in some cases, one printed symbol 
stands for a one-syllable word name and sometimes for 
a two-syllable word name. It was thought that this 
might prove a source of confusion for these subjects in 
the very earliest stages unless a little help was given. 
Accordingly, only one word was presented at a time, 
and the word name correctly associated with this 
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printed symbol, whether it were a one- or two-syllable 
word, before another word was introduced. Each 
word being on a separate card emphasized the unity of 
that particular word symbol. Another advantage that 
this method seemed to offer was the establishment, 
right from the very start, of the correct left-to-right 
eye-movements used in reading. A child has to learn 
to begin at the top left-hand corner and to proceed line 
by line from left to right. A good teaching method will 
help him to gain these habits in the simplest possible 
way. To present him with several lines of meaningless 
print must not only be somewhat bewildering but also 
rather fatiguing until these eye-habits are established. 

Since Buswell (87) and other investigators have 
found that the eyes of first-grade children make several 
pauses with each word, it was felt that the presentation 
of one word at a time would be an advantage rather 
than a disadvantage in these very first stages. It would 
avoid peripheral stimulation which, though a very 
valuable aid to speedy reading, might prove to be a 
distracting factor until greater familiarity had been 
gained with several words. Of course, peripheral stim- 
ulation was not entirely eliminated. It had an oppor- 
tunity to exert its influence when the sentence was read 
after having been "built up” — a very desirable feature. 
But there was no enticement to let the eyes wander all 
over the page, for only one sentence was presented until 
the eye-movements had become more stabilized and 
increase of vocabulary had given a greater degree of 
self-confidence and of self-control. 

Stage 2. A sentence was built up in the rack as be- 
fore, each word being named by the subject before it 
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was placed in the rack. This time, however, it was 
not read until a second sentence had been built up in a 
similar manner underneath it. Then both sentences 
were read, one after the other. 

Now that considerable practice had been gained in 
reading single sentences, this was only slightly harder 
than Stage 1. It entailed ability to retain words for a 
longer period than before, and ability to resist the dis- 
traction of the second line until the first had been read. 
More important than either, perhaps, was the intro- 
duction of the eye-movement from the end of one line 
to the beginning of the next line, 

Stage 3. Two sentences were built up together in 
the rack as in Stage 2, but with this difference; The 
subject was not called upon to name each word before 
he placed it in the rack as, before, but he was told just 
to look at it (read it silently). He then read the two 
sentences aloud. This was in preparation for Stage 4, 

Stage 4. A whole sentence was presented at once 
without building it up with separate cards. This sen- 
tence was read before a second one was added. This 
assumed that the children had now learned to appreci- 
ate a word as a unit; that they could recognize certain 
words with greater ease; that their eye-movements had 
become more stabilized. It also permitted the normal 
influence of peripheral stimulation. 

Stage 5. Several sentences were presented at once 
on a chart. This was the final stage before beginning 
the use of a primer. It was early noticed that the tran- 
sition from large type to small type was a real diffi- 
, culty with these subjects, and definite help was there- 
fore given them to make it easier. This was begun in 
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connection "with the reading of written directions, and 
so paved the way for the introduction of the primer. 

Subject-Matter 

For subject-matter the experimenter made use of the 
fact that children of this age arc intensely interested 
in themselves and in children like themselves. Several 
real children and the subjects themselves were made 
the center of the simple reading lessons. The early 
lessons were “built up” in the reading rack which was 
pinned up on the wall, and the lessons were timed with 
a stop-watch. 

During the pre-primer period, the 234 sentences 
given in the appendix were read by all the subjects. 
It will be remembered that five stages of possible diffi- 
culty had been noticed. Sentences 1 to 36 were pre- 
sented by the method described in Stage I, sentences 
37 to 42 as in Stage 2, sentences 43 to 53 as in Stage 3, 
sentences 54 to 82 as in Stage 4, and sentences 83 to 234 
as in Stage 5. Wherever pos.sibIe, a picture was made 
the starting-point of the lesson. A piece of seat-work 
appropriate to the reading lesson was generally planned 
for each subject. This frequently, but irot always, in- 
volved reading. It usually consisted of the drawing 
coloring, and cutting out of a picture, or of plasticine 
work. When written directions were involved, thej 
were first built up in the reading rack and then read if 
both large and small type as part of the regular read- 
ing lesson. III this way definite help was given in mak- 
ing the transition from large to small type. Groups A 
and D used stencils, but these proved too difficult foi 
Group B, whose motor coordination was not so wel 
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developed, and so the experimenter made the necessary 
drawings for this group, leaving them to do the color- 
ing and cutting out. 

It may be of interest to describe in detail the method 
used in an early lesson, and to point out its principal 
features. Lesson 5 has been selected for this purpose. 

Lesson 5 (Sentences 12 to 18) 

a) Review of words. 

b) Reading. 

1. The words Janet, can, and run were taught. 

2. Sentence 12 was “built up" in the following 
way. JD® held up a card on which was printed Janet. 
S named it, and placed it in the reading rack. Simil- 
arly, he named can and run and placed them in the 
rack in proper order. S now read the whole sentence, 
E now said, “Give me the card that says ‘can,’ ‘run,’ 
‘Janet.’ ” S selected the proper card and handed it to 
her. The other sentences were built up, read, and 
taken down in a similar fashion. The following points 
are to be noted : 

1. At the beginning of each lesson a brief review of 
old words was given and new words were drilled upon. 
Attention was drawn to the beginning and end of a new 
word and to any distinguishing feature of it which 
could be used as a cue until it was throughly assimi- 
lated. (Later on, when the vocabulary had become 
somewhat large, the lesson was divided into two five- 
minute periods, separated by an interval of time. The 

^The capital letter E stanils ior the experimenter, and S for the 
subject. 
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first period was spent in review and drill of words and 
the second in reading stories.) 

2. Drill on the words out of context helped to unite 
name and printed symbol. 

3. Each word was recognized and named before 
beizig put into the reading rack. 

4. The sentence was built up in the correct ieft- 
to-right order. This made the sentence easy to read, 
and afforded a chance for memory to play a part, 

5. Building up in order helped to establish the 
left-to-right eye-movements used in reading. 

6. The “taking down" in any order put the em- 
phasis on the correct recognition of each word and pre- 
vented entire reliance on position in the rack. That 
“position'* was a factor was frequently noted. 

7. The child’s natural delight in handling material 
was made use of by having him place the cards in the 
rack himself. 

8. In sentence 13, and in others whenever possible,, 
his activity w'as made use of in a more vigorous way, 
viz., in running. 

9. The context was well within his comprehension 
and experience and held his interest. The introduc- 
tion of his own name always proved to be very pleasing 
to the subject, 

10. As soon as a new word was introduced, it was 
used in a variety of sentences and situations. This was 
done both to increase its meaning-value and to bring 
about its recognition in any context. It will be noted 
that, in sentence 13, the word can printed with a small 
c was used at the beginning of a sentence, contrary to 
customary usage. To these subjects Gan with a capital 
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letter was a different word from can with a small letter. 
Three new words had already been introduced and it 
was felt that this was enough for one lesson. On the 
other hand, it was desirable to use the word in differ- 
ent situations for the reasons stated above, hence the 
adoption of this procedure. Words which were to be 
used chiefly at the beginning of a sentence were always 
printed with a capital. Later on, both forms were in- 
troduced, 

11. Use was made of the picture-word vocabulary 
pasted on the side-blackboard. E never told S a word 
that was, pictured. 

Summary of the Chief Features of the Reading 

Method 

1. Use of a word-sentence method. 

2. Introduction of the printed word symbol by 
means of a graded series of massed forms. 

3. Definite training in the use of cues which might 
be helpful in discriminating words. 

4. Development of independence through the use 
of a picture-word vocabulary. 

5. Use of the child’s love of motor activity. 

6. Avoidance of fatigue through a special method 
of introducing the sentence. 

7. Development of proper eye-movements. 

8. Gradual introduction of difficulties. 

9. Gradual introduction of small type. 

10. Some slight use of group competition in games. 

11. Use of a syllabic method of teaching derivatives 
of known words and of compound words. 

12. No use of phonics. 



IV 


ACCOMPLISHMENT OF THE SUBJECTS AS 
MEASURED BY VOCABULARY AND 
READING TESTS^ 

A. Tests Given during the Course or the 
Experiment 

1. Results of the Vocabulary Tests Including the 
Pinal and Retest. The following vocabulary records 
were obtained for each subject: {a) Five daily vocab- 
ulary records for the fifth to, the ninth lesson inclusive. 
{^) A vocabulary record taken on the day of the 2 1st 
reading lesson, irrespective of the actual number of 
reading lessons each subject had received. For con- 
venience, this will be called Test 21. (c) Complete 

vocabulary tests given to each subject as he reached his 
30th, 40th, 50th, and 60th reading lesson. These will 
be known as Vocabulary Tests 30, 40, 50, and 60. 
These tests should be very comparable since each sub- 
ject had received exactly the same number of reading 
lessons. Only one subject, Sally of Group B, was 
given the 60th test. On the next day she was given a 
regular reading lesson, and on the following day the 
final tests. . Two subjects, George and Bell of D, 
reached their 60th lesson on the day preceding the first 
day of the final tests. As lengthy vocabulary tests were 
always spread over two days, it was decided to let the 
60th lesson count as the final test in their cases. In a 
similar way, for Edgar of D the 50th test is counted as 

''A description of all the tests used in this experiment and the 
method of administerinE them will be found in the appendix. 
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the final test. Dora of A was absent between Test 40 
and the final tests. 

Tables 4, 5 , and 6 present the results o£ these tests. 
As it is desirable to discuss the results of all the vocab- 
ulary tests at the same time, the results of the final 
vocabulary test and of the retest have been included in 
Table 6. In this table are also included the actual 
number of lessons received by each subject, and the 
average number of words learned in each lesson as re- 
presented by the Final Vocabulary Test score. 

From these three tables it is seen that in every test 

TABLE 4 

Five Early Vocahulary Records 


Bright Average Dull 

Rec- 
ord Jean Paul Peter Kate Sally Leo Elsa Lela Dora Gee, Edgar Don Bell 


1. 

4 

4 

5 

n 

A 

5 

4 

5 

ab 

2 

4 

5 

3 

2 

2. 

7 

ab 

ab 

2 

S 

5 

4 

4 

ab 

8 

5 

3 

4 

2, 

9 

6 

9 

2 

s 

9 

7 

7 

ab 

9 

8 

4 

4 

4. 

8 

6 

10 

3 

10 

6 

4 

8 

4 

10 

7 

2 

5 

5. 

12 

6 

10 

ab ■ 

13 

3 

S 

11 

4 

n 

ab 

3 

7 

Total 

40 

22 

34 

9 

44 

27 

23 

30 

10 

42 

25 

15 

22 

Av. 

3.0 

S.S 

S.S 

2,3 

S.S 

5.4 

5,6 

7.5 

3.3 

8.4 

6. 

3 3.0 

4.4 

Grand average 

6.6 





S.5 




5,5 



TABLE 5 

Vocabulary Test 21 


Snbj. 

S core 

Bright 

Les- 

sons 

Words 

per 

lesson 

Subj. 

Average 

Les- 
Score sons 

Words 

per 

lesson 

Dull 

Les- 

Subj. Score sons 

Words 

per 

lesson 

Jean 

28 

18 

1,60 

Leo 

19 19 

1.00 

Geo. 19 

20 

.95 

Paul 

12 

17 

.70 

Klaa 

22 14 

1.60 

Edgar 22 

17 

1.30 

Peter 

18 

17 

1.10 

Lcia 

23 18 

1.60 

Don 13 

19 

.70 

Kate 

6 

18 

.30 

Dora 

12 16 

.75 

BeU 16 

18 

.90 

Sally 

39 

20 

1.95 







Av. 

20.6 

18.0 

1.13 


20.25 16.75 1.2+ 

17.5 

18.5 .96 
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TABLE 6 

VocADULARY Tests 30, 40, 50, 60, Final Test and Rcthst 


Bright Average 

Teat Jenn Poul Peter Kate SalJy Ico Elaa Lein Dora 


30 

47 


29 

42 

33 

64 

25 

47 

33 

20 

40 

• 82 


4J 

57 

45 

120 

30 

56 

44 

21 

50 

156 


41 

81 

52 

185 

29 

70 

59 

. — 

60 

■ — 



— ■ 

— ■ 

250 

' — 

— 

■ — 


Final 

191 


56 

81 

50 

269 

23 

98 

75 

25 

Retcat 

120 


18 

18 

21 

348 

3 

'52 

16 

9 

No, of 











lessons 

55 


51 

52 

51 

61 

59 

55 

55 

40 

Av, words 











per lesson 

3 

.5 

1 

1 1.6 

1.0 

4,4 

0.4 

1.8 

L4 

0.6 

(Final Test) 















Cult 


Mean group scores 

Test 


GeOi 

Edgnr 

Don 

Bell 

B 


A 

D 

30 


30 


29 

1+ 

20 

+3.0 


32,5 

23.3 

40 


51 


39 

16 

27 

69.4 


37.8 

33.3 

50 


60 


40 

17 

3+ 

103.0 


52.7 

37.8 

60 

Final 


66 


40 

20 

34 

129.4 


55.3 

40.0 

Retcat 


S 


— 

11 

8 

105.0+ 

30.0 

9,0 

No, of 











lessons 


60 


50 

53 

60 

54 


52 

56 

Av, Wards 













1. 

1 

0.2 

0.4 

0,6 

2.4 


1.06 

0.7 

(Final Teat) 












Group B secured the highest scores, Group A the next 
highest scores, and Group D the lowest scores. In 
Test 21, when the nurnber of lessons actually received 
was taken into account, it is seen that Group A was 
slightly superior to Group B. From Test 30 on, how- 
ever, Group B became increasingly superior to the 
other two groups, as shown by the mean group scores 
given in Table 6, until, in the final test, it excelled 
Group A by 134% and Group D by 221 %. Group A, 
on the other hand, maintained a superiority over Group 
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D in aZl but the retest of Table 6 of slightly under 
40%. 

The presence of large individual differences is re- 
vealed by these tables. When attention is confined to 
the Final Vocabulary Test, it is seen that scores range 
from 20 to 269. The two most outstanding scores are 
those of 269, gained by Sally® at the age of three years 
and four months, and of 191, gained by Jean at the age 
of three years and eight months. These scores repre- 
sent a rate of learning of 4.4 and 3.5 words per lesson, 
respectively. The third highest score, one of 98, was 
gained by Elsa of Group A. This is a very satisfactory 
score, although completely overshadowed by the two 
scores just mentioned. This subject was ill throughout 
the whole of the last week of instruction, and she was 
tested in her home although she had not yet fully re- 
covered from her illness. She was extremely restless, 
and it is felt that she did not do herself justice. The 
poorest score was obtained by Donald, of Group D, 
who had shown little interest in reading throughout 
the experiment. The next poorest score was obtained 
by Leo of Group A. A singularly inert child at all 
times, Leo was at his worst during the testing period. 
The wave of hot weather at this time may have con- 
tributed to his listlessness. The third poorest score was 
obtained by Dora, of Group A. She had dropped out 
of the experiment for a time, apparently discouraged 
at her lack of success as compared with others in her 
group, but, later on, she voluntarily asked to resume her 

®Thc attention of the reader is directed to the brief sketches of the 
subjects and of their attitude to reading which will be found in the 
appendix. 
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lessons, and was beginning to show evidence of return- 
ing interest and of fair ability when the experiment 
closed. The scores of Edgar and Bell, both of Group 
D, were disappointing in view of the ability and in- 
terest they generally displayed. Illness in the home 
towards the end of the experiment caused Edgar to be 
somewhat irregular In attendance, and no doubt this 
affected bis score. It is of interest to note that Paul of 
B, who gained a score of 41 in Test 30, succeeded in 
gaining a score of .56 two days later. This is an increase 
of 15 words or of 36%. This seems to indicate that 
moods and health influence the effort expended by pre- 
school children very easily. 

At this point it may be well to call attention to the 
results of the retests. It has already been pointed out 
that an unequal length of time elapsed between the 
iinal tests and the retests. Groups A and D were re- 
tested four months after the close of instruction, while 
Group B was retested after an interval of only nine 
weeks. As a consequence, the results are not strictly 
comparable. They serve to show, however, the rapid- 
ity of forgetting. 

Only one subject, Sally of B, improved her score. 
She recognized 348 words out of context, but this score 
by no means did her justice. She had read a great deal 
since the close of the experiment and the writer had 
no means of testing her on her newly acquired vocab- 
ulary. Her true score would doubtless hsive been con- 
siderably in excess of this. According to an informa- 
tion blank filled out by her parents, she had received 
no instruction in reading in the interval. She read a 
great deal by herself, however, and wlien she came to 
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a word she did not know, she would appeal for help. 
Her parents would then pronounce the word for her. 
This was the only help she received. In this period 
she had read the following; The Elson, Beacon, and 
Bolenius Primers, the Bolenius First Reader, several 
variations of Mother Goose, Gordon, Bow W 010 and 
Mew, Five Little Friends, Goody Two Shoes, Gkild^s 
Garden of Verses, and parts of several other books — 
no mean record for a child to achieve before the age of 
three years and seven months. 

Jean succeeded in retaining a considerable portion 
of the words she had formerly known. She had read a 
little in her sister’s primer in the interval, but had re- 
ceived no instruction. She had possibly been handi- 
capped by upset home conditions, for there was illness 
in her home throughout the entire experintent, in ad- 
dition to her own illnesses. 

According to information blanks filled out by all the 
parents, only two subjects had received regular in- 
struction since the close of the experiment. These 
were Elsa and Lela, both of Group A. Elsa, who had 
retained about SO per cent of her vocabulary, had been 
given about two hours instruction per week for a pe- 
riod of six weeks. She read one page of her primer 
each time, Lela received froin one-half to one hour’s 
instruction every few days for a period of eight or nine 
weeks. She read her primer and the children’s pages 
of magazines. She retained only 20 per cent of her 
vocabulary. Leo had forgotten all but three words, 
and Donald, who had entered first grade after the sum- 
mer vacation, recognized only 11 words despite school 
instruction. 
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2, Results of the XJnsiandardi^td Reading Tests, 
In addition to the vocabulary tests described, each sub- 
ject was given an unstandardized reading test on the 
day of his 40th and 50th reading lesson. The results 
of these reading tests® are presented in Table 7. 

As in the vocabulary tests, Group B gained the 
highest and Gi'oup D the lowest scores in each of the 
reading tests. The superiority of Group B was great- 
est in the hardest passages of Test SO (II and III), 
but it is not quite so striking as in the vocabulary tests. 
This table, too, reveals the presence of large individual 
differences. Jean of Group B read three of the four 
tests without error, and Sally read two without error, 
These two subjects read the stories with great rapidity 
and confidence, The majority of the subjects, how- 
ever, were still in the word-naming stage. Elsa of 
Group A had been on the threshold of fluent reading 
when her progress was interrupted by illness, while 
Peter of B, Lela of A, and George of D were close to 
the threshold. By fluent reading is meant ability to 
read an unknown story of familiar material independ- 
ently, rapidly, and with few errors. It does not refer 
to the rereading of old stories. 

B, Final Tests and Retests 

The results of the vocabulary tests given at the close 
of the experiment and again at the time of the retests 
have just been described. The results of the standard- 

*^Time records were ioc all reading tests, but, since tUe 
amount of time allowed for tlic rccognitloit of a single word was not 
kept constant, they were found to be rather unsatisfactory for all 
but the most fluent readers, and so they have not been included in 
the table of results. This applies, aUo, to the final reading tests. 
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TABLE 7 

Unstandardized Reading Tests 40 and 50 


(Score = number of words read correctly) 


Total poS' 
sible score 

Teat 40 

17 

Test 50-1 

16 

Test 50-11 
18 

Test 50-111 
18 

Total 
Test 50 

52 

Bright 

Jean 

17- 

16 

18 

16 

50 

Paul 

15 

6 

7 

6 

19 

Peter 

16 

13 

,13 

11 

37 

Kate 

13 

S 

9 

8 

25 

Sally 

16 

16 

IB 

17 

51 

Av. 

15.4 

11.8 

13.0 

11.6 

36.4 

A*oerag€ 

Leo 

13 

9 

6 

7 

22 

Elsa 

16 

12 

16 

13 

41 

Lelii 

15 

13 

11 

9 

33 

Dora 

12 

— 

— 


— 

Av. 

14.0 

11.3 

11.0 

9.7 

32.0 

Dull 

George 

15 

12 

12 

9 

33 ’ 

Edgar 

15 

13 

9 

9 

31 

Donald 

6 

6 

4 

4 

14 

Bell 

12 

10 

10 

7 

27 

Av. 

12.0 

10.2 

8.7 

7.2 

26.2 


ized and unstandardized reading tests given at the 
close of the experiment are presented in Table 8. The 
scores in all but the Detroit Word Recognition Test 
and the Pressey First Grade Reading Test represent 
the number of words correctly read. The Detroit and 
Pressey Tests were scored strictly according to the 
directions given in their respective manuals. A second 
column of scores has been given for the Detroit test in 
this table. It is marked "Score at the end of unlimited 
time,” and is included for the following reason. 
Primary-grade children are given four minutes in 
which to do as much of this test as they can. The test 
consists in drawing lines from words and phrases to 
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the pictures which tliey represent, and it was thought 
that the time limit might handicap the subjects of this 
experiment since tlieir motor coordination was not so 
well developed as that of normal first-grade children. 
Accordingly, they were given as much time as they 
wanted, but the writer made note of the point they had 
reached at the end of four minutes in order to have 
data strictly comparable with the norms for this test. 
As it turned out, only one score was significantly, and 
two scores very slightly, changed in the final test, and 
one score was significantly changed in the retest. 

From Table 8 it is seen that Group B is superior to 

TABLE 8 

Scores in Finae Reading Tests 


Improvffsc<I Wag find r* LI fF MerriJI 

Tests Tefit Tests 

Reading Comprehen- 

I II test sioji I II in Total 


Total pos- 


gibk score 

14 

23 


4 

24 

26 

33 

83 

hrlphi 

Jean 

14 

22 

46 

4 

21 

24 

30 

75 

Paul 

il 

6 

21 

3.5 

6 

6 

S 

17 

Peter 

12 

15 

31 

4 

10 

12 

13 

35 

Kate 

iz 

lO 

24 

3 

9 

7 

11 

27 

Sflily 

u 

23 

15 

4 

23 

25 

31 

79‘ 

Av. 

i2.6 

15.0 

33.4 

3.7 

13,8 

14.8 

IS.O 

46.6 

Average 

Leo 

r 

6 

17 

4 

1 

7 

4 

12 

Elsa 

13 

U 

34 

3 

13 

9 

19 

41 

Lei a 

9 

13 

30 

3.5 

10 

12 

12 

34 

Dora 

8 

S- 

12 

1 

4 

6 

9 

19 

Av, 

9,3 

10.8 

23,3 

' 2,9 

7.0 

8.5 

11.0 

26.5 

Dull 

George 

12 

9 

24 

3 

7 

8 

15 

30 

Edgar 

11 

it 

22 

1 

12 

8 

13 

33 

Donald 

6 

4 

18 

2 

2 

7 

3 

12 

Bell 

9 

11 

22 

1 

6 

7 

10 

23 

Av, 

9.5 

8.8 

21.5 

1.8 

6.8 

7.5 

10,3 

24.5 
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Table 8 {^continued) 


D etroit Word Recognition Test Pressey First Grade Test 



Score nt the end Unlimited 
of 4 minutes time 

Word 

Sentence 

Total 


Jean 

15 

22 

20 

14 

34 

Paul 

2 

3 

6 

3 

9 

Peter 

5 

5 

11 

5 

16 

Kate 

1 

1 

12 

2 

14 

Sally 

10 

10 

21 

15 

U 

Av. 

6.6 

S.2 

14.0 

7.8 

21.8 

A<ver<iffe 

Leo 

1 

1 

7 

3 

9 

Elsa 

6 

7 

12 

5 

17 

Lei a 

4 

4 

7 

3 

10 

Dora 

2 

2 

4 

1 

5 

Av. 

3-3 

3.5 

7.5 

2.8 

10.3 

Dull 

George 

0 

0 

10 

2 

12 

Edgar 

4 

4 

U 

3 

14 

Donald 

' 1 

1 

5 

1 

& 

Bell 

1 

1 

4 

3 

7 

Av. 

1.5 

1.5 

7.5 

2.3 

9.8 


the other two groups in every reading test. Group A 
is superior to Group D in every test but Form I of the 
Improvised Test, when Group D is very slightly su- 
perior. Not only does Group B read more accurately 
than the other groups, but it displays greater compre- 
hension of what it reads as measured by the questions 
asked in connection with the Wag and Puff Test. It is 
interesting to compare the achievement of the two 
most successful subjects in the Wag and Puff Test with 
that of first-grade children. According to the manual 
(48), first-grade children who have finished reading 
the primer and have had 17 weeks of instruction (85 
daily lessons) are expected to read this selection in 30 
seconds with not more than three errors. Jean of B 
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read it in 39 seconds with no error, and Sally of B 
read it in 32 seconds with one error. It will be very 
readily granted, then, that these two three-year-old 
subjects were reading quite as well as first-grade 
children. The very slightly longer time taken by them 
is more then compensated for by their greater accur- 
acy. And they have reached this point in less time than 
is usually taken by first-grade children. For, whereas 
first-grade children are expected to attain this point 
only after 85 daily lessons, Sally had had only 61 les- 
sons and Jean 55. It is of interest, also, to compare 
the amount of time spent in instruction for these two 
groups. Each subject of this group received a ten- 
minute lesson daily, with an additional few minutes of 
group work, not exceeding five minutes for these two 
subjects. Accordingly, it may be said that these two 
subjects received at most 15 minutes of instruction 
daily, whereas, according to the manual, first grade 
children received 90 minutes of instruction daily. 

Since norms are available for both the Detroit and 
the Pressey tests, it is of interest to compare them with 
the scores obtained by these subjects. The norms for 
the Detroit Word Recognition Test are given below. 


Beginning (if term End of term 

Grade Mdn. Qt Qi Mdn. Qa 


IB 

1 

3 

4 

7 

12 

19 

lA 

6 

10 

14 

14 

20 

27 

2n 

14 

18 

25 

Zl 

28 

34 


It is at once seen that the score of 6.6 obtained by 
Group B is practically the same as the lower quartile 
norm for the end of Grade IB, The other group scores 
are too low for comparison, but several of the iiidivid- 
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21.8 in the Pressey Test. This is almost five points 
above the norm for the end of Grade IB. Its superi- 
ority was gained in the Word Test, being just slightly 
below the norm in the Sentence Test. According to 
this test, tlien, Group B was reading as well as normal 
fix‘st-grade children who have finished Grade IB. 
Groups A and D gained scores slightly better than half 
tlte norm. They approached the norm for the Word 
Test very closely, but were considerably inferior in the 
Sentence Test, The arrangement of the latter in long 
horizontal lines prevented the individual sentences 
from standing out clearly, and proved very confusing 
and discouraging to those subjects who had not yet 
reached a stage of independence which enabled them 
to attack such a mass of unfamiliar print successfully. 
The greater success with the Word Test was no doubt 
partly due to experience gained in the “cancellation” 
exercise mentioned. 

Individual scores ranged from 5 to 36, This last 
score was gained by Sally of B. It is five points above 
the norm for the end of Grade lA. She, unlike the 
majority of the others, was equally successful with the 
Word and Sentence Tests. In fact, one might well say 
she was superior in the latter as she made a perfect 
score in it, and so her ability in this respect was inade- 
quately measured. Jean’s score of 3^ is three points 
above the norm for the end of Grade lA. She lost one 
point in the Sentence Test and five in the Word Test. 
Both children had attained an enviable degree of in- 
dependence, and were reading, according to this test, 
as well as normal children in the first weeks of second 
grade. The third highest score, 17, was gained by Elsa 



STUDY OF CHILDREN AT FOUR-YEAR MENTAL LEVEL- 203 


of A. This is the exact norm for Grade IB. As pre- 
viously stated, she and two or three others were hover- 
ing on the brink of fluent reading. Peter of B was 
only one point, and Kate of B and Edgar of D were 
just three points below the norm for Grade IB. All 
of these subjects gained a score greater than the norm 
for the Word Test, but were considerably inferior in 
the Sentence Test. 

It may be that accurate word recognition was over- 
emphasized in the present method, but there is ample 
evidence that context received its due share of atten- 
tion. The subjects clearly showed appreciation of 
reading as a meaningful and interesting process. They 
rarely read the same story twice, the intention being to 
have them meet the same words in as many different 
situations as possible. This caused the words to gain 
a very desirable independence of context. Too little 
emphasis on accurate word recognition, with too great 
reliance on context or on memory, is apt to lead to the 
formation of wrong associations which will have to be 
corrected later on. That our subjects, who have sue- 
cessfully passed what has been referred to as the word- 
naming stage, have been in no way handicapped by 
bad habits is clearly seen in the rapidity and great ac- 
curacy of reading displayed by them. It will be fur- 
ther demonstrated in the good eye-habits built up as 
revealed by photographs. Nor has comprehension 
been sacrificed. 

Table 9 presents the results of the retests. As already 
stated, the results of the retests are unsatisfactory, since 
the time elapsing between them and the final tests was 
not the same for all groups. Nevertheless, there are 
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several interesting points to be noted. Less has appar- 
ently been forgotten in the reading tests than in the 
vocabulary tests, some subjects gaining larger or main- 
taining the same scores that they had obtained in the 
filial tests. Where losses did lake place, they do not ap- 
pear to be as large as those occurring in the vocabulary 
tests. Since the latter were given first, it may be that 
they served to arouse sleeping memories, thus enabling 
the subjects to be more successful with the reading tests, 
while the occurrence of the word in context no doubt 
aided recognition. Five subjects improved their scores 
in the Detroit Test (score at the end of four minutes), 

TABLE 9 

Rbtest Scores of the REAUiNa Tests 


Improvised Merrill 

Testa Teat Teals 

Rending Compi'eKcn- 

I II test aloii I 11 til Totfl] 


ToEnl poa- 


B\i>le scoie 

14 

23 


4 

24 

26 

33 

83 

Bright 

Jefln 

12 

19 

33 

+ 

IS 

19 

26 

60 

Paul 

5 

4 

26 

3 

2 

7 

5 

14 

Peter 

to 

9 

11 

4 

8 

9 

11 

28 

Kate 

5 

7 

23 

4 

4 

12 

7 

23 

Salty 

14 

23 

46 

4 

24 

25 

33 

82 

AVi 

9.2 

12,4 

27.8 

a.s 

10.6 

14,4 

16.4 

414 

A^verage 

Leo 

3 

4 

12 

1 

2 

6 

5 

13 

Elsa 

10 

10 

29 

3 

16 

13 

15 

44 

Lei a 

4 

8 

17 

4 

9 

8 

8 

25 

Dol'H 

5 

7 

12 

2 

X 

4 

9 

14 

Av. 

5.5 

7.3 

17.5 

2.5 

7.0 

7,8 

9.3 

24.0 

Dull 

George 

6 

4 

2 

0 

3 

3 

S 

11 

Edgar 

— 

— 

— 

— 

— 

— 

— 

— ■ 

Donald 

3 

2 

15 

4 

7 

10 

13 

30 

Bell 

2 

3 1 

6 

0 

4 

2 

6 

13 

Ay. 

$.7 

3,0 

7.7 

1.3 

4.7 

5.0 

R.O 

17,7 
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TABLE 9 {continued) 


Detroit Word RecognUionTest Pressey First Grade Test 
Score at the end Unlimited 



of 4 miniitca 

tjm« 

Word 

Sentence 

Total 




25 

15 

*10 

Bright 

Jefin 

14 

14 

15 

0 

15 

Paul 

2 

2 

5 

2 

7 

Peter 

1 

1 

6 

6 

12 

Kate 

1 

1 

5 

4 

9 

Sally 

31 

23 

25 

15 

40 

Av. 

7.8 

9.2 

11.2 

5.4 

16.6 

/iverage 

Leo 

0 

0 

4 

0 

4 

Elsa 

6 

6 

14 

6 

, 20 

Lein 

6 

6 

9 

3 

12 

Dora 

1 

2 

1 

2 

3 

Av. 

3,3 

3.5 

7.0 

2.8 

9.8 

Dull 

George 

3 

3 

8 

3 

11 

Edgar 

— 

— 

— 

— 

— 

Donald 

3 

4 

9 

3 

12 

Bell 

2 

2 

5 

L 

6 

Av, 

2.7 

2.7 

7.3 

2.3 

9,7 


and three made no change. The largest gain in this 
test was made by Sally of B, who doubled her score. 
It has already been pointed out that her final score of 
10 did not do her justice. Her score should, in reality, 
have been 20, for reasons already given. Accordingly, 
her gain is not as large as it seems. On the other hand, 
when she was given unlimited time she raised her score 
to 28. This is the norm for the end of Grade 2B. At 
this time Sally was barely three years and seven months 
old. She gained a perfect score in the Pressey Test. 
This represents a score nine points above the norm for 
Grade lA, no other norms being given. She made a 
perfect score in all of the other tests except Form 2 of 
the Merrill Tests, in which she made one error. Jean 
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of B, who did so well in the final tests, received poorer 
scores in all the retests. It is felt that she did not do 
herself justice on this occasion, as she became ill after 
one day’s testing and had to be given all of the other 
tests on the same day, the day before she returned to 
her home state. Despite frequent rest periods, she be- 
came more and more fatigued as the morning ad- 
vanced, until the writer finally abandoned the testing 
before the whole pi'ogram had been quite completed. 
Her fatigue was very noticeable in the Pressey Test. 
She began quite well, but soon resorted to guessing, a 
thing she had never done before, and ended by failing 
in all of the sentences. The effects of her illness were 
also evident in the poor motor coordination she dis- 
played in this test. She found it quite a task to draw 
the required lines round the words. Anyone compar- 
ing the lines drawn on this paper with those drawn af 

TABLE 10 

Rank Positions op All Subjects in All Tests 


123456789 10 

Wag 

Efirly Voc. Voc, Voc. Voc. Read. Rend, Final Impro- and 
Group rec. 21 30 40 50 T40 T50 Vocab. vised Pull 


Sally 

n 

1 

1 

1 

1 

1 

3 

1 

1 

1.5 

2 

Jean 

B 

+ 

3 

2.5 

2 

2 

1 

2 

2 

1.5 

1 

Elsa 

A 

7 

3 

2.5 

4 

4 

3 

3 

3 

3 

3 

Peter 

13 

2 

6 

4 

3 

3 

3 

4 

4 

4 

4 

Lela 

A 

5 

3 

5 

7 

6 

6.5 

' 5.5 

5 

6 

5 

George 

D 

3 

3 

7 

5 

5 

6.5 

5.5 

6 

8 

6.5 

Paul 

B 

8 

10.5 

8.5 

3 

8 

6,5 

11 

7 

10 

10 

Kntc 

B 

n 

13 

6 

6 

7 

9.5 

9 

S 

6 

6.5 

Edgar 

D 

6 

5 

8.5 

9 

9 

6.5 

7 

9 

6 

8.S 

Bell 

D 

10 

7 

10 

10 

n 

H,5 

8 

10 

9 

8.5 

Dora 

A 

11 

9 

11.5 

11 

10 

11.5 

— 

11 

11 

13 

l,eo 

A 

9 

10.5 

11.5 

12 

— 

9.5 

10 

12 

12 

12 

Donsild 

D 

12 

12 

13 

13 

12 

13 

12 

13 

13 

11 
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TABLE 10 {continued) 


n 12 13 14- 15 

Group Merrill Detroit Pressey Granrl Av, Average of 

(1^13) finals (8-13) 


Sally 


1 

2 

1 

1.3 

(i) 

1.4 

(1) 

Jean 


2 

1 

2 

2.1 

(2) 

1-6 

(3) 

Elsa 

A 

3 

3 

3 

3.5 

(3) 

3.0 

(3) 

(4) 

Peter 

B 

4 

4 

4 

3.8 

(4) 

4.0 

Lei a 

A 

5 

5.5 

Z 

5.5 

(5) 

5.S 

(5 

George 

D 

7 

13 

7 

6.8 

(6) 

7.9 

m 

Paul 

B 

11 

7.5 

9.5 

8,9 

(S) 

9.2 

(9) 

Kiite 

B 

8 

10.5 

5.5 

8.4 

(3) 

7.4 

(7) 

Edgar 

D 

6 

5.5 

5.5 

7.1 

(7) 

6.8 

(fi) 

Bell 

D 

9 

10.5 

H 

9.7 

(10) 

9.7 

(10) 

Dora 

A 

10 

7.5 

13 

10.8 

(13) 

10.9 

(11) 

Leo 

A 

12,5 

10,5 

9.5 

10,0 

(ll) 

11,4 

(12) 

Donald 

D 

10.5 

12.5 

12 

12.3 

(13) 

12.0 

(13) 


the time of the final tests would have difficulty in be- 
lieving that they had been done by the same child. 

Rank Positions of All Subjects in All Tests 

Table 10 is of more than passing interest. In it the 
rank of every subject in every test is given. The names 
are arranged according to the ranking of the subjects 
in the Final Vocabulary Test. 

Column 15 gives the average rank for all the final 
tests, Columns 8 to 13 inclusive. Column 14 gives the 
average rank for all the tests, Columns 1 to 13 inclu- 
sive. From Column 3 (the 30th Vocabulary Test) on, 
the first four and the last four subjects hold their posi- 
tions with a surprising degree of constancy. The 
middle five subjects shift around most. It may not be 
out of place here to call attention to the achieveinent 
of the twins.^® Peter is seen to maintain his position as 


^°The attention of the reader is further called to the brief sketches 
of the subjects to be found in the appendix. 
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the fourth most successful subject rather consistently, 
but his twin, Paul, exhibits quite an irregular perform- 
ance which gives him an average rank of ninth. 

The following rank correlations were calculated to 
ascertain the predictability of early vocabulary tests. 
Rho is uncorrected. 


Finfil Vocabulary Test 
Final Vocabulary Test 
Final Vocabulary Test 
Final Vocabulary Test 


and early records . , , 
and Vocabulary Test 
and Vocabulary Test 
and Vocabulary Test 


. . . rho = .79±.07 
30 rho = .98±.008 
40 rho = .91±M 
50 rho = .97 ±.01 


As far as these few subjects are concerned, then, the 
rank in the thirtieth lesson was an excellent prediction 
of what it would be at the end of the experiment. 

The following Pearson product-moment correlations 
between the scores in the Final Vocabulary Test and 
the other reading tests arc of interest. 


Final Vocabulary and Improvised Test r = .88±.04 

Final Vocabulary and Wag and Puff Test r=.89±.04 

Final Vocabulary and Merrill Tests r=.95±.02 

Final Vocabulary and Detroit Test r=.86±.05 

Final Vocabulary and Pressey Test r = .94±.02 


Special Tests Read by the Two Best Subjects 


1. Puf is Sleepy. This unstandardized reading 
test, a rearrangement of the story in the Wag and Puff 
Primer but containing several new words, was given to 
Sally and Jean only. It is 104 words in length. In 
addition to the story, a list of words and phrases was 
presented for recognition. According to the manual 
(48), this test is given to first-grade children on the 
completion of 55 daily lessons. No norms are given, 
but the manual slates, “When he reads he should no- 
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tice ri^ht away that this story is different from the one 
he read before about the same thing. He will stumble 
somewhat in his eflfort to read it as it is and that will be 
a sign that he is getting from this stage the things you 
hoped he would get. If the child gives good substi- 
tutes for words, that will be to his credit, for it will 
show that he has the content in mind even though he is 
word conscious, and that he is able to get words from 
the context of the story.” 

Both subjects, in answer to the question, “What is 
the story about?” read the title correctly. Sally read 
the story in 2 minutes 15 seconds with five errors, and 
Jean in 3 minutes 24 seconds with seven errors. Sally 
read 37 of the 39 woids and phrases correctly, and Jean 
.34. These results must be considered very satisfactory. 
Both subjects read with a surprising degree of fluency 
and accuracy. 

At the time of the retests, Sally read this story in 
53J^ seconds with only two errors (omissions) . She 
was reading with extreme rapidity at this time, so fast 
that she barely took time to enunciate her words 
clearly. One might almost say that she was reading in 
a manner half way between oral and silent reading. 
Further reference will be made to this. Jean read the 
story in 5 minutes 42 seconds with fifteen errors. She 
was fatigued before she began, and this is very appar- 
ent in the results. They cannot be considered a fair 
measure of her ability. Sally made no error in the 
words-and-phrase test, while Jean recognized only 20 
of the 39 items. 

2. The Boy Who Ran 4^ay. This unstandardized 
reading test was also given to Sally and Jean only. 
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According to the manual (48) , it is given to first-grade 
children on the cojnpletion of the first grade, after they 
have read both the primer and the first reader. Neither 
of these subjects had finished reading the primer 
(much less the reader), Sally having almost com- 
pleted it, while Jean had read about half. In addition 
to reading this unfamiliar story, the subjects were asked 
seven questions about it and were also presented with a 
list of words for recognition. First-grade children are 
expected to read the story silently in three minutes, and 
orally with not more than ten errors, Sixty per cent 
of children are expected to answer all questions cor- 
rectly after reading the story silently. 

Both children were given three minutes in which to 
read it silently. They, of course, read it aloud. Sally 
almost finished reading it within the three minutes, 
reaching the words away again in the third from the 
last sentence. Jean succeeded in reading about half of 
it, reaching the words, from home. Sally read it orally 
in 2 minutes 58 seconds — just uixder the three minutes 
with ten errors. Jean read it in minutes with seven- 
teen errors. Sally answered six of the seven questions 
correctly, and Jean five. As was to be expected, ques- 
tions six and seven, dealing with the seasons of the year, 
were beyond their comprehension. Sally’s success 
with question six was probably a lucky guess. Sally 
recognized 27 and Jean 22 of the 32 words in the word 
test. First-grade children are expected to recognize 
only 16, so both subjects were very superior in this 
respect. 

The ability displayed by these subjects in this test 
must be considered very satisfactory. This was the 
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longest story they had ever read (it contained 157 
words). Many of the words were unknown to them, 
but they made excellent use of the context. Their com- 
prehension of the story must also be considered excel- 
lent. Their lack of knowledge of the seasons of the 
year can very readily be laid to their age. Sally’s per- 
formance may well be considered as fulfilling the re- 
quirements laid down for average children at the end 
of the first grade, and she achieved this success in less 
than half the time taken by average first-grade chil- 
dren, and with much less instruction. Jean’s achieve- 
ment was not as good as Sally’s, yet, when everything is 
taken into consideration, it must be regarded as very 
creditable. 

At the time of the retests, Sally read this story sil- 
ently in 1 minute 16 seconds, and orally in 1 minute 15 
seconds, making one error on both occasions. She an- 
swered six of the seven questions correctly, and recog- 
nized 30 of the 32 words in the word te.st. Considering 
that only two months had elapsed since the final tests, 
this is a splendid improvement. The rapidity and ac- 
curacy of her reading were remarkable. 

The experimenter was very reluctant to give Jean 
this test as she was very fatigued. Towards the end 
she began to misname words previously recognized 
correctly. She took 8j4 minutes and made 37 errms. 
Her comprehension was excellent, however, for she 
improved her score by one point, answering six ques- 
tions correctly. She was not given the word test. This 
performance is far from doing her justice. 

Special Tests for One Subject 
At the close of the retesting period Sally was given 
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two additional tests, viz,, Haggerty Reading Examina- 
tion, Sigma I, and Gates’ Primary Reading Tests, 

Haggerty Reading Test. This test is made up of two 
parts: Test I tests the reading of directions, while Test 
II consists of 20 questions to be answered by Yes or 
No. The score of Test I is the number of directions 
correctly carried out, and Test II is scored “rights 
minus wrongs.” Twenty minutes are allowed for Test 
I and two minutes for Test II. 

Sally obtained a score of twelve in Test I and one of 
eight in Test II, Both scores are equivalent to the 
norms for Grade 2 and to a reading age of eight years. 
According to this test, then, this subject was reading as 
well as a normal eight-year-old child who has finished 
the second grade. She was barely three years and 
seven months old at this time. She attacked the test 
with the utmost confidence and read with great rapid- 
ity. She read the first four pages of directions with 
but one error in 12 minutes and S seconds when she 
announced that it was too hard for her and she was 
permitted to stop. She only carried out the directions, 
however, for the first two pages, all of which were cor- 
rect. The third and fourth pages were apparently too 
difficult for her to grasp. It is believed that, if she had 
been given a rest before beginning the third page, she 
would have succeeded in carrying out at least some of 
the directions. This type of test demands considerable 
concentration, and a child as young as this becomes 
quickly fatigued if too much of this Is demanded at any 

^^The Gates’ Primary Reading Tests were not published until 
several months after tlic close p{ our first cxpcrirricnt, and so were 
not available for the Jinal tests. 
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one time. Ordinary reading of stories is much less ex- 
acting. This subject had never before read to the ex- 
perimenter for so long a period. 

Test II gave her no trouble. She finished 12 out of 
the 20 questions in the two minutes allowed, making 
only two errors. It would be entirely fair to give her 
a score of ten in this test instead of one of eight, as was 
done, since the method of marking “rights” minus 
“wrongs” is resorted to in order to penalize guessing. 
In this case these ten questions were correctly read and 
answered. 

Oates’ Primary Reading Tests, These tests, like the 
Detroit Word Recognition Test, make use of pictures, 
but their arrangement is much more satisfactory. They 
consist of three parts: Type 1 tests word recognition, 
Type 2 tests word, phrase, and sentence reading, and 
Type 3 tests the reading of directions. Fifteen minutes 
each are allowed for Types 1 and 2, and 20 minutes for 
Type 3. The score for Types 1 and 2 is the number of 
exercises marked correctly minus one-third the num- 
ber incorrect, while the score for Type 3 is the number 
of directions correctly followed. All three types were 
given on the same morning with intervals of play and 
rest. This was indeed a very heavy program for this 
young subject. 

In Type 1 Sally obtained a score of 31 1/3 in 10 
minutes 35 seconds. This is equivalent to a Reading 
Grade^** of 2.5 and a Reading Age of 8.0. In Type 2 

very finely graded scale of norms is presented for these tests. 
E^ich age and school gia^de is divided into ten steps and norms given 
for cacli step. A Reading Grade of 2-5 means ability to read like 
an average child who has successfully completed five- tenths of the 
work of Grade 2j i.e., Grade 2B. A Reading Age of 8.0 means 
ability Co read like an average child of eight years of age, 
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she obtained a score of 17 1/3 in 13 minutes 59 seconds. 
This is equivalent to a Reading Giade of 2.3 and a 
Reading Age of 7.8. In Type 3 she obtained a score 
of IS in 17 minutes 19 seconds (included in this time 
is a rest period of four minutes) . This is equivalent to 
a Reading Grade of 2.1 and a Reading Age of 7,6. 
When the average of these scores is calculated, Sally 
is found to have a Reading Grade of 2.3 and a Reading 
Age of 7.8, that is, she was reading at this time as well 
as an average child not quite eight years old who is in 
the latter half of Grade 2B. 

All three types required careful reading, the Direc- 
tions Test, in particular, demanding a high degree of 
concentration. It proved fatiguing for this young sub- 
ject, so usually insatiable, despite the rest periods pro- 
vided. After working absoibedly for 10)4 minutes in 
the Directions Test, she declared she was tired. Since 
she had completed 22 out of the 26 directions in half 
the time allowed for the whole test, the experimenter 
felt justified in permitting her to rest for a time. At 
the end of four minutes the subject resumed the test, 
finishing it with nearly three minutes to spare even 
when the rest period is included in her total time. In 
reality, she took only minutes in place of the 20 
minutes allotted first- and second-grade children for 
this test. 

A Photographic Record or Eye-Movements 
While Reading 

At the close of the retesting period, through the 
kindness of Dr. W. R. Miles, Professor of Experi- 
mental Psychology at Stanford, Sally’s eye-movements 
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were photographed while she read an unfamiliar 
story. In order to familiarize her with the appar- 
atus,^* she was first allowed to read a familiar story, 
and then she was given an entirely unfamiliar story“ 
from which the following record^® was obtained. The 
figures above the words refer to the order and position 
of the fixations, while those immediately below indicate 
the duration of the fixations expressed in fiftieths of a 
second . 

am Aot alr^id of 

7 26 to IT 6 ( 1 0 /5 7 

dog§,” sai^ the fo:^ ^“j[hey c|in’t 
me. I fcnofv]^ gr4t m|n|'‘ 

Sally made 10 fixations in the first line, 6 in the sec- 
ond, and 9 in the third, or an average of 8.3 fixations 
per line. The unfamiliar word wooi/s in the first line 
caused her difficulty, but she seemingly read the rest 
with great ease, grasping at times two, and even three 
words in a single fixation. The third line is of special 
interest, for she apparently first scanned the whole line 
to see what it was about, and then returned to the be- 
ginning of the line and read it. Her reading was also 

^®For a description and diagram of this apparatus see the follow- 
ing article by Miles and Slien (110). 

copy of this story, together with the questions asked about it, 
will be found In the appendix. 

^®TIiis was tlie only section of the record that proved suitable for 
analysis, most of the rest being spoiled by head movements, for it 
was felt Inadvisable to clamp this subject's head because of her age. 
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singularly free from regressive movements. She made 
2 in the first line, 1 in the second, and 2 in the third, or 
an average of 1.7 regressive movements per line. The 
average duration of her fixations is 14.7 fiftieths of a 
second for the first line, 13.83 for the second, and 16.2 
for the third, or a grand average of 14.9 fiftieths or 7.5 
twenty-fifths of a second for all three lines. 

It is extremely interesting to compare these records 
with the norms presented by Buswell (87). At first 
the writer compared the number of fixations made by 
this subject with Buswell’s norms for oral reading. 
Her average score of 8.3 fixations was found to be 
equivalent to the norm for high school sophomores. 
As this was so unexpectedly high, an explanation was 
sought. The following possibly accounts for this situ- 
ation. Since the close of the experiment, when she was 
reading with delightful expression and clear enuncia- 
tion, until the time of the retests when this record was 
made, she had read a great deal by herself at home. 
Reading for the enjoyment of the story and with no 
audience, she had developed a very rapid type of read- 
ing, half under her breath — so rapid that she did not 
always finish the word she had begun to pronounce. 
This might well be considered a compromise between 
oral and silent reading. In view of this, it was thought 
advisable to compare her records with the silent, rather 
than with the oral, reading norms- On the other hand, 
of course, it may be that Buswell’s norms, which are 
standardized on only a few subjects in each grade, are 
not entirely reliable. The following table is taken 
from Buswell (87). 

It will be seen that Sally’s scores in all three meas- 
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TABLE 11 

Grade Medians for Eye-Movements m Silent Reading 
(From Buswell) 


Grade 

. IB 

lA 

II 

III 

IV 

V 

VI 

vn 

*=J 

CA 

p 

Jr- 

Sen, 

Col, 

Av. no- of 
fixations 

1B.6 

15-5 

10.7 

«.9 

7.3 

6.9 

7.3 

6.S 

7,2 5.8 

5.5 

6.4 

5.9 

per line 

•''Av. dur- 
ation of ' 

16,5 

10.8 

9.1 

7.9 

6.7 

6.3 

5.9 

6.0 

6.1- 6,2 

5.6 

6,2 

6.3 

fixations 

Av. no. of 
regressive 
movements 

5.1 

4.0 

2,3 

1,8 

1.4 

IJ 

1.6 

1,5 

LO 0,7 

0.7 

0.7 

0.5 

per line 














^Expressed in tweniy-fifths of a second, 


urements lie between the medians for third and fourth 
grade. From this it may reasonably be concluded that, 
at least in some cases, it is possible to establish satis- 
factory eye-movements while reading at the early age 
of three years and seven months. 

Not only did she read the story with considerable 
ease, but she understood what she read. The writer 
had prepared eight questions on the content of the 
story. As soon as the subject had finished reading it, 
she was asked these questions, the writer recording the 
answers in a notebook. She answered live and one- 
half questions correctly. That she did not answer all 
eight of them correctly may- have been due to the ex- 
citement of the occasion — ^the dark room, the strange 
apparatus, the uncomfortable position in which she 
had to sit, and so on. 

A Moving- Picture Record or Eye- Movements 
While Reading 

Dr. Miles also took a moving picture of her eyes 
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while she read another unfamiliar story. This was 
done in the following manner. The subject was seated 
out-of-doors, but within the shade, before a flat board 
tilted at a slight angle. In the middle of the board 
was a hole through which the lens of the camera pro- 
jected. The reading material was placed directly 
above and below the camera lens. At a given, signal 
the subject began to read while Dr. Miles cranked the 
camera. A record of the eye-movements, at fairly 
close range, was thus obtained, In it the eyes were 
found to move in an entirely normal manner. 



V 


HOW WORDS ARE PERCEIVED IN 
LEARNING TO READ 

The subject of this chapter is of such importance to 
primary reading that it deserves searching investiga- 
tion. The present study possibly throws a little light 
on it in connection with the results of the vocabulary 
tests, and the data will be given for what they are 
worth. 

All errors made in the vocabulary tests, including 
the final but not the retest, were analyzed in an effort 
to find out why the word given had been confused with 
the word exposed. As many categories were made as 
there were different types of errors. No category is 
given in the table below unless it contains ten or more 
cases, with the exception of those that are related to 
the larger classifications. No word is placed in more 
than one category. There were 572 words in all. It 
was no easy matter, in many cases, to know into which 
category a word should be placed, as it could obviously 
fit more than one; The writer attempted to choose 
what seemed to her the most reasonable category, and 
was assisted by her observations of the subjects while 
they matched words, or by remarks they made at that 
time. Tlie writer is well aware, however, that others 
might not agree with all her decisions. 

Table 12 presents some very striking features. The 
largest single category is that in which the geometric 
shape of the word appeared to be the dominating fac- 
tor. This contains 89 words, or 15.6% of the 572 

[ 219 ] 
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TABLE 12 

Analysis of Errors 

The following points of identity were found to exist between the 
wore! wrongly given nnd the true or exposed vyord. 


A. Geometric shnpe 89 

Gticssca 78 

Peciilinr letter 40 

Associated in context 28 

DcTjyiiHvcs 

Names of colors confused 12 

Middle letter iilcjiticAl 10 

Other categories 26 


Total 297 

B, Fir$t letter 59 

First two letters 18 

First three letters 8 

First and one ocher letter 8 

First find two other letters 8 

First and three other letters 2 


Total 103 

C. Last letter 29 

Last two letters 21 

Lost three letters 4 

Last four letters 1 

Last and one other letter 4 

Lost and three other letters 1 


Total 60 

D. First and Inst letters 7 

First two nnd lost two letters 1 

First and lost and one other letter 8 

First and last and two other letters 1 

First and lost three letters 4 


Total 21 

E. Inverted geometric shape 23 

Word begins with Inst letter of exposed word 20 

Word ends with first letter of exposed word 26 

Word begins with last letter of exposed word and contains 
one other identical letter 13 

Word hegina with Iqst letter of exposed word nnd contains 
two other identical letters 2 

Word begins with last two letters of exposed word but in 
reverse order 7 


Total 91 
Grand total 572 
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causing 5.1% of the total errors. Meek (111), too, 
found that the initial letter was more often used as a 
cue than the final letter. She found, also, that the last 
two lettci's acted as cues more frequently than the first 
two. There is only slight substantiation of this fact in 
the above findings. 

An interesting category is that called “associated in 
context.” This is the sixth largest one, containing 28 
words. In this category were placed words that were 
introduced in the same lesson, or appeared frequently 
in the same story, and which could not seemingly be 
explained in any other way. Adults make such confus- 
ions in many life situations. Most of the other cate- 
gories are self-explanatory. 

It will be noted in Table 12 that the categories have 
been grouped in larger classifications, A, B, C, etc. 
With the exception of A, the categories within each 
group are obviously related. It will be seen at once 
that the first part of the word is used more often as a 
cue than the last part, the former occurring 103 times 
to 60 times for the latter, or, expressed in percentage of 
the total 572 words, 18% to 10%. 

The writer wishes to draw particular attention to 
classification E. This is the most striking feature of 
the whole tabic and deserves special consideration. 

The writer had noted on different occasions that the 
subjects frequently gave a word that began with the last 
letter of the word exposed, e.g., table instead of rabbit. 
Analysis of all errors confirmed this observation. The 
above happened in 20 cases. In 26 cases, the word 
given ended in the same letter as formed the beginning 
of the exposed word, e.g., Hog for green, boy for yes, 
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COW for was. In 13 cases, the word given began with 
the last letter of the exposed word, but, in addition, 
there was one other letter identical to one in the ex- 
posed word. In seven cases, the first two letters of the 
given word were identical with the last two in the ex- 
posed word, but in reverse order, e.g., draw and warm, 
boy and yoti, not and to, car and ran. In 23 cases, not 
only did the word begin with the last letter of the ex- 
posed word, or vice versa, but when the word was in- 
verted, there was a distinct geometric likeness to it. 
All 91 cases in category E — 15.9% of the 572 cases^ — ■ 
bear a resemblance to each other. They have suggested 
to the writer the possibility that left-to-right inversion 
of words^^® is no more confusing to young children than 
is upside down inversion. By this is meant that, to 
young children, words, like toys, do not have a right and 
a left side ; that children can read them almost as easily 
from right to left as from left to right. Bowden (86) 
noted that children can read words upside down as 
easily as right side up, as did the Avriter, but apparently 
no English or American writer has noted this matter 


^^Since the present thesis was completed in manuscript form, S. T, 
Orton lias published his neurological theory of reading disability in 
''An impediment to learning to read — neurological explanation of 
the reading disability,” which is printed in School ^ Soc.j 1928, 20, 
286^290, He bases his theory on the fact that children {a) confuse 
letters of the same form but facing differently, {b) read from right 
to left instead of from left to right, and (c) read mirror writing 
with ease. He considers reading disability as due to "a lack of 
establishment of clear cut dominance in one hemisphere.” He also 
briefly expounds his theory in his introduction to "Methods for 
Diagnosis and Treatment of Cases of Reading Disability” by Marion 
Monroe, which is published in Goiai. Psychol. Mofjo/;., 192B, 4, 
343-456. 
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of left-to-right inversion of words in beginning read- 
ing. It does not seem unreasonable in view of certain 
well-known facts. It is a matter of everyday observa- 
tion that children can recognize pictures in their pic- 
ture books at various angles. This had led certain psy- 
chologists to express the belief that form to young 
children is independent of absolute spatial position. 
Koffka (52) comes nearest to corroboration of the 
findings of this experiment when, after discussing the 
fact that children can recognize pictures in various 
positions, he states; "This peculiarity continues for a 
long time. Even at the beginning of the school-period 
it may be noticed that many children copy the letters 
given them, not only in the right position but in all 
possible positions; as for instance In mirror-writing, or 
upside down. Teachers who at my request have made 
observations upon this subject, have reported that cer- 
tain children can read mirror-writing at first just as 
well as ordinary writing, which shows the difference 
between children and adults, for an adult finds it n'a 
easy task to read mirror-writing. Originally then a 
figure is in a high degree independent of its position, 
whereas for. adults the absolute orientation of the fig- 
ure is a very powerful factor. Right and left, above 
and below, become characteristic properties of the dif- 
ferent members of the configuration; and consequently 
of the total-form.” 

This indication that left-to-right inversion of words 
causes little confusion to very young children would 
seemingly confirm the aforementioned belief that form 
is independent of its absolute spatial position for young 
children, and it implies, at the same time, that words 
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possess a very definite geometric shape. Because of the 
light it would throw on the perception of words in par- 
ticular, and on the perception of form in general, the 
writer agrees with Koflfka that “A closer investigation 
of the development of this positional factor in chil- 
dren’s perception would certainly prove a stimulating 
and valuable undertaking.” 



VI 


FACTORS RELATING TO READING 
SUCCESS 

This survey of the results of the reading tests has 
shown that the bright threc-year-old children were su- 
perior to the average four- and dull five-year-old chil- 
dren, It has also revealed the presence of large indi- 
vidual differences. Whether these are due to mental- 
age differences, intelligence-quotient differences, or to 
other factors must next be considered. Analysis of the 
Stanford Binet Test results should throw light on the 
first two factors mentioned. 

Factors Revealed ry the Stanford Binet 
Test Results 

Each subject received three Stanford Binet Tests, 
one at the beginning of the experiment on the basis of 
which the subject was selected, one at its close, and one 
at the time of the retests. These will be referred to as 
Binet I, Binet 2, and Binet 3, respectively. Binet 1 
will be considered first. 

According to the chronological ages given in Table 
2, Group A was slightly more than one year older than 
Group B, and Group D was ten months older than 
Group A, Group B had the smallest age range. The 
most successful subject in reading was the youngest 
one, this subject having been tested two days after her 
third birthday, while the least successful was the sec- 
ond oldest. A Pearson product-moment correlation 
between chronological age and success in reading, as 

[ 226 ] 
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measured by the Final Vocabulary Test, proved to be 
— .S6±.13. This means that the younger the child the 
more successful he was in learning to read, as was in- 
deed the case. This, of course, would not hold true of 
unselected children. 

As already stated, the subjects were chosen so that 
their mental ages would fall between four and four and 
one-half years. When it was found impossible to secure 
sufficient subjects within these age limits, exceptions 
were made, but an effort was put forth to match mental 
age with mental age as far as the material at our dispo- 
sal permitted. From Table 13 it is seen that Group A 
had the highest average mental age and Group D the 
lowest, the latter group having also the smallest mental- 
age range. Group B, however, was the most success- 
ful group in reading. The mental age of the most 
successful subject was 4-2, This mental age was also 
gained by Donald of D who was the least successful 
subject, by Edgar of D, Dora of A, and Kate of B. 
These subjects displayed quite a wide range of success. 
The subjects with the lowest mental age, namely, 3-8, 
were Bell of D and Leo of A, both of whom did rather 
poorly. 

According to the same table, the average IQ of 
Group B was 29.5 points higher than that of Group A, 
and the average IQ of Group A was 21.5 points higher 
than that of Group D. It is further seen that the IQ’s 
of the groups did not overlap. These figures indicate 
that the groups were distinct as regards “brightness.” 
The subjects were selected so that this would be the 
case. The two most successful subjects had the two 
highest intelligence quotients, while the least successful 
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subject had the third lowest one. The Pearson 
product-moment correlation between Final Vocabu- 
lary score and intelligence quotient was .69=t.l0. (The 
correlation between Final Vocabulary score and the 
average intelligence quotient for all three tests was 
.70±.09,) This bears out the correlation with chrono- 
logical age, for the youngest children were deliber- 
ately chosen to be the brightest children. “Bright- 
ness,” then, is apparently the most important factor in 
reading success so far considered. 


TABLE 13 

CoMrARisoN or Three Stanford Binet Tests 



Mental aged 


Gains in 

MA 


Billet 1 

2 

3 

2-1 

3-1 

3-2 

Bv'xghi 

Jean 

4-6 

4-7 

4-3 

1 

—3 


Paul 

3-10 

4-2 

3^10 

4 

0 


Peter 

4-0 

4-S 

1-10 

5 

—2 

—7 

Kate 

4-2 

4-3 

3-10 

1 


—5 

Sally 

4-2 

4-8 

4-7 

6 

5 

—1 

Av. 

4-1.6 

4-5.0 

4-0.8 

1.4 

— o.« 

-^,2 

Grand Av. 
o£ 1, 3, 3 

4-2.5 






Average 

Leo 

3-8 

3-11 

3-11 

3 

3 

0 

KUa 

4-6 

4-10 

4-11 

4 

5 

1 

Lei a 

4-6 

4-10 

5-0 

4 

6 

2 

Dora 

4-2 

4-10 

4-6 

8 

4 


Av. 

4-2-5 

4-7.3 

4-7 

4.75 

4.5 

—0.25 

Grand AVi 
of 1,2, 3 

4-5.6 






DnU 

George 

3-10 

4-2 

4-2 

4 

4 

0 

Edgar 

4-2 

3-10 

— 


— 

— 

Donald 

4-2 

5-7 

5-9 

17 

19 

2 

Dell 

3-S 

4-6 

4-S 

10 

12 

2 

Ay. 

3-U.5 

4-6.25 

4-10.3 

6.75 

11.7 

1.3 

Grand Av. 
of 1> 2, 3 

4-5.35 






Avi fitiJn in 

MA (Binct 2) 

for all three groups = 

4,97 inos. 
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TABLE 13 {continued) 



IntcIHgerice quotients 

Gains in 

IQ 

Dinet 1 

2 

3 

2-1 

3-1 

3-2 

Bright 

Jean 

13S 

141 

130 

3 

—8 

—11 

Paul 

115 

124 

115 

9 

0 

—9 

Peter 

120 

133 

115 

13 

—5 

^18 

Kate 

123 

132 

117 

4‘ 

-11 

—15 

Sally 

139 

156 

153 

17 

14 

—3 

Av. 

123 

137.2 

126 

9,2 

—2.0 

—11.2 

Grand Av. 
of 1, 2, 3 

130.4 






Average 

Leo 

88 

95 

95 

7 

7 

0 

Elsa 

100 

107 

110 

7 

10 

3 

Lein 

104 

112 

115 

S 

11 

3 

Dora 

102 

119 

110 

17 

S 

—9 

Av. 

98.5 

108.25 

107.5 

9.75 

9.0 

—0.75 

Grand Av. 
of 1, 2,3 

104.75 






Dull 

George 

77 

S3 

84 

6 

7 

1 

Edgar 

76 

70 

— 


— 

— 

Donald 

82 

109 

113 

27 

31 

4 

Bell 

73 

89 

93 

16 

20 

4 

Av. 

77 

87.75 

96.6 

10,75 

19.3 

3.0 

Grand Av. 
of 1, 2, 3 

87.12 






Av. gain in IQ 

(Binet 2) fo 

r all three groups 

=9.90 points, 




That subjects with approximately the same mental 
age should show such a variety of success in reading 
may be because the mental ages obtained by a single 
Stanford Binet are not reliably measured in these early 
preschool years. This is commonly believed. It is 
not unreasonable to imagine that the novelty of the 
situation, the strange surroundings, and the strange ex- 
perimenter should prevent these youthful subjects from 
doing their best, despite the care taken to minimize 
these as far as possible. It is a fairly simple matter to 




230 


GENETIC psychology MONOGRAPHS 


fail in one or two tests, but each failure in a test means 
a loss of two months, and a loss of two months in these 
early years is much more serious than at eight or nine 
years of age. Fortunately, every subject but one had 
received two additional Binct tests. As a consequence, 
it is possible to* compare these tests and to determine, to 
some extent, their reliability. In order to make all 
mental ages comparable, it was necessary to calculate 
them from the same point of time; this was done. 
The mental ages presented are based on the IQ’s ob- 
tained in Billet 2 and 3, and on the CA’s in Binet 1. 

All three groups made gains in Binet 2. Group B 
made the smallest and Group D the largest gains. The 
respective gains in MA for Groups B, A, and D, were 
3.4, 4.75, and 6.75 months, and in IQ were 9.2, 9.75, 
and 10.75 points, about twice the probable error of the 
score. Group B was now the only gi’oup to fall within 
the limits set up for the experiment, the other two 
groups being slightly in excess of them. Group D now 
showed the widest range of mental age, its upper limit 
of 5-7 being gained by the least successful subject. 
This subject’s behavior in activities other than reading 
led the writer to believe that Binet 1 underrated him. 
This new mental age is believed to overrate him, a 
belief confirmed by a fourth Binet given two years 
later. Some of his gains were no doubt aided by school 
experience, hut some were no less due to willingness 
to put forth effort, a very undependable factor where 
this subject was concerned. 

It is interesting to compare these gains in IQ with 
those obtained by Goodenough (42) for 28 nursery- 
school children tested with the Kuhlman Binet before 
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and after one year’s nursery-school experience. Her 
younger group made an average gain of 9.9 points in 
IQ — the exact average gain of our three groups — but 
her older group made a larger gain than any of our 
groups, namely, 12.5 points. (Her control groups 
gained 8.0 and 8.8 points, respectively.) She obtained 
changes in IQ for all 28 nursery-school children rang- 
ing from — 4 to H-27 while those obtained in this ex- 
periment were from — 6 to +27. 

Dr. Goodenough does not give the correlation ob- 
taining between these tests for this group of childi'en, 
but she found a correlation of .813±.012 between the 
first and second IQ’s of the 300 children of her main 
experimental group. The Pearson product-moment 
correlation between the IQ’s of Binet I and Binct 2 of 
this experiment was found to be .95=t.02, a very sub- 
stantial correlation, and very similar to that obtained 
for older unselected children. [See the summary in 
the Twenty-Seventh Yearbook, Part I (59) .] 

Dr. Goodenough attributes the changes in IQ to ir- 
regular standardization of the Kuhltnan Binet at the 
early years rather than to nursery-school experience. 
Whether this can equally well be said of the gains in 
the present study cannot be determined without a com- 
parable control group. That the Stanford Binet is 
imperfectly standardized in these early years is gen- 
erally acknowledged,^'’^ 

A correlation between the Final Vocabulary Test 
and gain in IQ was found to be — .026rt.l8. 

^■^An extensive restanJarclization of the Stanford Binet Test, with 
special attention directed to tlie pteschool and high school ages, is 
being carried out at Stanford University at tlie present time. 
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In Binet 3, Group D was the only group to make a 
still further gain, a slight one based on only three sub- 
jects; Group A made little change, and Group B lost 
more than it had gained in Binet 2. Group D’s gain 
was again due to the large individual gains of Donald 
and Bell. A fourth Binet, given two years after Binet 
1, showed the former to have an IQ of 102, a much 
more i-easonable measure of that subject’s intelligence. 
Bell’s IQ of 93 seems rather high in view of her be- 
havior. Dora’s IQ dropped from 119 to 110. A 
fourth Binet rated her at 108 IQ, Binet 3 is perhaps 
a better estimate of Sally’s ability than is Binet 1, but 
it does not do Jean nor Kate justice, and the others of 
this group may be somewhat underestimated. 

The correlation between the IQ’s of Binet 1 and 
Binet 3 was found to be .86d=.05 and that between 
Binet 2 and Binet 3, .9S±.02. The latter is the same 
as that found between Binet 1 and Binet 2. 

The fact that in both retests the young bright three- 
year-old children made the smallest gains raises the 
interesting question as to whether their home environ- 
ment was more stimulating than that of the other two 
groups and that, as a consequence, this led to a fuller 
'and earlier development of their latent capacities, 
while the others had to wait until exposed to school 
conditions to enjoy a similar development. It would 
be interesting to know, also, whether the gains made 
will prove to be permanent. 

Developmental and Environmental Factors 

It has now been seen that when mental age is kept 
fairly constant the most important factor so far con- 
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sidered in success in learning to read is “brightness.” 
It is now necessary to consider the possibility of the 
presence of other factors that might contribute to this 
success. In order to throw light on this question the 
parents were asked to fill out information blanks cov- 
ering the following main points : 

1. Information concerning child 

a. Developmental history (age on getting first 

tooth, first walking, first talking, speech diffi- 
culties) . 

b. Evidences of precocity or backwardness. 

c. Child’s interest in play and in stories. 

d. Frequency of being read to. 

2. Information concerning parents 

a. Occupational status of fathers. 

h. Education of both parents. 

c. Reading and recreational interests of both 
parents, 

Developmental factors. The data on developmental 
history are presented in Table 14. Neither the age on 
acquiring the first tooth nor the age at beginning to 
walk bears any obvious relation to ability to learn to 
read. The means for the three groups reveal no strik- 
ing differences, nor does the range reveal any abnor- 
malities when compared with the range for the Stan- 
ford gifted children (71). Age on first beginning to 
talk, on the other hand, might conceivably bear some 
relation to learning to read, since reading involves 
speech. The results of the Stanford study of gifted 
children (71) and Mead’s norms (S4) are given below 
for comparative purposes. 
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(Figures refer to age in months) 



First tooth 

First walking 

First talking 

Stanford gifted gitU 

7.02 

12.87 

11.01 

Stanford gifted boys 

7,18 

13.10 

ll,7+ 

Mend's normnl group 


13.88 

15.32 

Mend's fccblcmiiKlcd group 


25.02 

38.52 


The average ages at which Groups B, A, and D be- 
gan to talk were 13, 14, and 20.25 months, respectively. 
Groups B and A are thus seen to have been very much 
alike in this respect, but Gi'oup D was 7.25 months 
older than Group B. This seems to be a striking dif- 
ference. A correlation between age at beginning to 
talk and success in reading as measured by the Final 
Vocabulary Test, however, was found to be — .14=t:.18 
which is not statistically significant. 

The last column of Table 14 deals with speech dif- 
ficulties. In several instances the statements made by 
the parents did not agree with the writer’s observation 
of the subjects. This was especially true of Group D. 
Group B used less *‘baby talk,” mutilated words less, 
and enunciated more clearly than either of the other 
groups. Group D was the poorest in these respects, 
Donald being the only distinct speaker in this group. 
Both George and Edgar mutilated words to a consid- 
erable extent, while it was very difficult to understand 
Bell at all. Kate of Group B showed considerable 
precocity in language development. 

That primogeniture does not apparently play a part 
in reading success is seen from the following, (Figures 
in parentheses after the name refer to the number of 
children in the family besides the subject.) Sally and 
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good memories for cither poems, music, or names of 
places and persons: Jean, Sally, Peter, and Kate of B; 
Elsa, Lela, and Dora of A; and George of D, The 
following possessed unusual constructive ability: Paul 
and Kate of B ; Donald and Edgar of D. The follow- 
ing were strongly imaginative : Jean, Paul, and Kate 
of B; Elsa, Leo, and Lela of A; and Donald of D, 
Paul of B showed unusual ability in reasoning. Dur- 
ing the experiment a few cases of outstanding ability 
were noted by the writer. Jean of B showed a remark- 
able ability to memorize poems and songs. Donald of 

TABLE 15 

Frequency op Bbing Read to by Parents 
(* inilicntes the categOTjr into which each subject fell) 

larly 

ior3 Regu- 
Occa- Frc- tlinc3 lariy 
Nev. alon- <incnt>[)er every 

er ally Jy week dny Favorite stories 


Jean 



« 

Animal stories; real life; early 





cliildhood of parents 

Paul 




Little boys; animals 

Peter 


• 


Ail kinds 





Fairies, children, atiimali^; no 

Sally 



♦ 

stories with unhappy incidents 





nor about foxes 

Kate 




Poetry 

Tevtai 


2 

3 


Leo 

* 



Animul 

Flaa 




Fniry; comic sheet in news- 





paper 

Lela 




Animal and adventure 

Bora 




Animal 

Total 

3 


i 


George 

* 



Stories in his primer 

Edgar 

« 




Donald 

* 



ClukVa life of ClirUt 

Bell 

* 



Not particular 

Total 

4- 
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D and Kate of B exhibited an absorbing passion for 
constructing. Undoubtedly this enthusiasm for build- 
ing acted as a strong counter-attraction to the reading 
situation. 

Environmental factors. Table IS shows with what 
frequency the children were read to by their parents. 
It was thought that those children in whom an early 
love for books and stories vvas inculcated in the home 
might be more easily interested in learning to read 
than those who did not have this stimulation. This 
table is consequently rather striking. It divides the sub- 
jects clearly into two groups, those read to regularly 
and those read to occasionally. No one falls into the 
middle group. All the subjects of Group B are in one 
category and all but one of Groups A and D are in 
the other category. This subject, Elsa, of A, was the 
third most successful subject. From this it is seen that 
the subjects who were the most successful in learning 
to read were the subjects who were read to most fre- 
quently. But these were the subjects who had the 
highest IQ’s. Consequently, it is impossible from the 
data presented to determine whether the success was 
due to the stimulating environment or to their having 
parents of superior intelligence, who, because of this 
superior intelligence would naturally be more likely to 
read to their children. It does not seem unreasonable 
to believe, however, that the stimulating environment 
at least helped to create an attitude towards books and 
stories favorable for the arousal of a desire to read. 
Of course, on the other hand, it is not impossible to 
conceive that a child who has an adult ever ready to 
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satisfy his demands for a story might find learning to 
read too tedious a task. 

It was further considered that the parents’ own atti- 
tude towards books might very well influence that of 
their children. Considerable data on the amount and 
quality of the reading done by both parents of these 
subjects were accordingly obtained. It is not necessary 
to give the details here. Suffice it to say that both in 
the amount and the quality of the reading done, the 
parents of Group B were unmistakably superior to the 
parents of the other two groups, between whom there 
was little difference. 

Two other important environmental factors were 
studied, namely, the occupational status of the fathers 
and the education of both parents. These will now be 
considered. 

According to the Taussig (70) scale, all four fathers 
of Group B are in class five, the highest category; all 
eight fathers of Groups A and D are in class four. 
Three fathers in each of Groups A and D are in busi- 
ness for themselves. Three fathers of Group B are 
professional men and the fourth holds a high executive 
position in the business world. 

When the educational advantages enjoyed by the 
parents were analyzed, it was found that the parents of 
the bright subjects had received much better educa- 
tions than the parents of the other groups. All the 
parents of Group B but one mother held university 
degrees, and this mother had attended a university for 
two years. No parent in either of the other groups 
had received a university education. The mothers of 
Group A had received a somewhat superior education 
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to those of Group D. Two of the former had com- 
pleted a two-year normal school course, one had com- 
pleted high school, and one had attended high school 
for two years. None of the mothers of Group D had 
completed high school. One had attended high school 
for two years, two for one year, and the fourth had 
completed the elementary school only. The fathers of 
Groups A’and D had somewhat similar educations. 
The fathers of Group A had completed the elementary 
school, and one had attended it for seven years. Later 
on, however, this last parent had taken a four-year 
university extension course in sanitary engineering, 
and, at the time of the experiment, had a business of 
his own. One father of Group D had completed high 
school, while the others had completed the elementary 
school, one of the latter, in addition, having received a 
business college education. It is possible that this su- 
periority in the education of Group B reflects their 
superior natural intelligence. 

In addition to the factors already discussed several 
other possible factors remain to be mentioned. It is 
possible that visual imagery plays a part in the reading 
situation. No data were obtained on this point. They 
are difficult to secure with adults and much more so 
with young children. Another possible factor is that 
of memory span. This was not measured adequately, 
the only data available being the incomplete records of 
the memory span for digits gained from the Stanford 
Binet tests. One subject, Jean of Group B, passed the 
six-digits, but failed in the seven-digits test, in her 
third Binet, the only time when she was fully tested, 
that is, tested until she failed. Since this test consists 
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of only three trials with each series it can have only a 
very low reliability, but, in this instance, the result coii' 
firmed the writer's observation of this subject's remark- 
able ability to memorize lengthy poems. Sally, the 
most successful subject, was only able to repeat four 
digits, while Donald, the least successful subject, could 
repeat five. One further possible factor is that of a 
special aptitude for reading. Whether or not this is 
merely a happy combination of all the factors previ- 
ously mentioned, together with a method that happens 
to be particularly suited to display it to the best advan- 
tage, is difficult to determine. It may be merely a case 
of success breeding success, for there is little doubt but 
that success is an important factor in maintaining in- 
terest. Finally, there is a possibility that an overpower- 
ing interest in some other activity may act as a counter^ 
attraction to the reading situation, and delay its devel- 
opment in these early years. 

Summarizing briefly the main facts brought out by 
this discussion, it is seen that the subjects of Group B 
enjoyed the following environmental advantages over 
the subjects of the other two groups: their fathers 
held a higher occupational status ; their parents had 
received superior educational advantages; they read a 
better type of bonk and not only read more themselves 
but read more regularly to their children than did the 
parents of the other subjects. The data on precocity 
and backwardness displayed by the subjects shed no 
light on reading success, nor did age at first beginning 
to talk, speech difficulties, nor primogeniture. No 
data, or inadequate data, made it impossible to deter- 
mine the relationship, if any, between visual imagery 
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or memory span and success in reading. In short, the 
group that attained the greatest success in reading in 
this experiment was the group that had gained the 
highest intelligence quotient in the Stanford Binet 
Test and had enjoyed environmental advantages su- 
perior to those enjoyed by the other two groups. The 
data are insufficient to determine whether intelligence 
or environment is the more influential factor in produc- 
ing this success. It may be said, however, that so far 
as this experiment is concerned, brightness is more im- 
portant for reading success than chronological age 
when mental age is restricted within narrow limits, and 
that an environment which stimulates an interest in 
books and stories creates conditions probably favorable 
to the development of reading success. 



VII 

SUBSEQUENT PROGRESS OF SUBJECTS 

No systematic “follow-up” of the subjects of this ex- 
periment has been made. At the time of the retests the 
parents filled out information blanks in which they 
stated, among other items, to what extent and in what 
ways the children had benefited from the experiment. 
The writer heard occasionally from most of the par- 
ents who had left town, and, in June, 1928, she visited 
one of the schools in the neighborhood, where she 
found four former subjects — three of the average and 
one of the dull group — in the first grade. She gave 
these subjects several standardized reading tests, the 
results of which will be presented together with other 
available information. 

The Bright Group. None of these subjects is as yet 
old enough to attend school, so information about them 
is somewhat limited. Their already keen interest in 
pictures, books, and stories had been further stimulated 
by the classwork. Information received nearly a year 
after the close of the experiment stated that Jean often 
read to the neighborhood children, who “look round- 
eyed at her to think that she really knows what the 
words are.” Nothing is known about Paul and Peter 
except that they still talk of the “school” with pleasure. 
Kate has attended a kindergarten during the past year 
and has made excellent progress in every way. She is 
now beginning to express a desire to learn to read, 
having forgotten in the interval most of what she had 
learned. Sally’s interest in reading has never abated 
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and, when last heard from, she was able to read from a 
Fourth Reader while but four years of age. 

The Average Group. Two years after the close of 
this experiment in June, 1926, three of these subjects, 
Elsa, Lela, and Dora (and Donald of D), were com- 
pleting first grade, and all were to be promoted to sec- 
ond grade, The teacher reported that Elsa and Lela 
were “A” students but were doing only “B” work in 
reading. In view of the ability displayed by these two 
subjects during the experiment, the writer decided to 
check the teacher’s statements by means of standard- 
ized reading tests, the results of which (together with 
the norms) are given below, (It should be mentioned 
that this first-grade class was a small and particularly 
good one, and the teacher was unusually successful in 
obtaining good results in reading.) 


TABLE 16 

“Follow-Up” Reading Tests 






Detroit 






Press ey Test 


Word 

Haggerty Gates’ Primary 


Word Sentence Total Recognition Test 1 

I 

11 

III 

Elsa 

Z5 

IS 

40 

26 

8 

37 

18 

14 

Lela 

25 

15 

40 

21 

5 

39 

23 

17 

Dora. 

19 

1+ 

33 

19 

2 

0 

8 

6 

Donald 

14 

11 

25 

12 

0 

1 

2 

6 



Corresponding 


Corresponding 

Av. 

(Gates) 


grade norms 

(Gates) 

age 

norms 

(Gates) 

norma 


I 

II 

III 

I 

II 

III 

Av. 

Av. 








grade 

age 

Elsa 

Z.9U 

2.25 

2.0 

8.50 

7.75 

7.50 

2.38 

7.9 

Lein 

3.10 

2.50 

2.3 

8.S0 

8.00 

7.80 

2.63 

8,20 

Dora 

0 

1.60 

1.55 

0 

7.10 

7.0S 

1.55 

7.05 

Donald 

1.20 

1.30 

1.55 

6.60 

6,70 

7.05 

1.35 

6.78 
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Xhe jnonns for the other tests are as follows : 


Grade 

Word 

Pressey 

Sentence 

Total 

Detroit 

Word 

Recognition 

Haggerty 

Testl 

IB 

9,5 

8.5 

17.0 

12 


lA 

18.5 

13.0 

31.0 

20 


2B 

— i 

— . 

— 

2S 



2A 

— 

— 

— 

— 

12 


Elsa (CA 6-11; MA 6-11) Rated by her teacher 
as aa “A” student in thought and “B” in reading; spell- 
ing equal to second grade. This subject’s score in the 
Pressey test (a perfect one) was nine points above the 
norm for the end of first grade. Her score in the 
Detroit test was two points below the norm for the end 
of Grade 2B. Her score in Test 1 of the Haggerty 
test (Test 2 was inadvertently omitted) was halfway 
between the norms for first and second grades. In the 
three types' of the Gates’ Prirhary Reading Tests she 
obtained Reading Grades of 2.90, 2.25, and 2.0, and 
Reading Ages of 8.50, 7.75, and 7.50, respectively. 
According to the average results of the Gates’ tests, 
then, this subject was reading as well as a normal child 
of 7.9 years of age who is doing the work of Grade 
2.38, that is, who is well advanced in Grade 2B. As 
she was barely 6 years 11 montlis old at this time, she 
was thus reading as well as a normal child one year 
older than herself. This must be considered a very 
superior quality of work. 

^®The CA and MA of each subject for June, 1928, are given in 
parentheses after cacli name, tlic MA being calculated on the basis 
of the IQ gained in Binct 1. Tlic MA's for Donald and Dora were 
obtained from Binets given at this time. 
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Lela (CA 6-9; MA 7-0). Rated by her teacher 
as an “A” student but only “B” in reading ability. In 
the Pressey, Detroit, and Haggerty tests, respectively, 
this subject gained scores nine, one, and one point 
above the norms for Grade lA. In the three types of 
the Gates’ tests, however, she gained Reading Grades 
of 3.10, 2.50, and 2.30, and Reading Ages of 8.80, 8.00, 
and 7.80, respectively. According to the average of 
these, she was reading as well as a normal child of 8.20 
years of age who is doing work of the level of Grade 
2.63. This means that she was able to read as well as 
a normal child one and one-half years older than her- 
self. As in the case of Elsa, this subject's reading was 
of a very superior quality. 

Dora (CA 6-6; MA 7-0). Rated by her teacher 
as a “C” pupil, doing “C” work in reading. In the 
Pressey and Detroit tests, this subject gained scores 
respectively one point above and one point below the 
norms for the end of first grade. In the Haggerty test 
her score was half the norm for first grade. In the 
three types of the Gates’ tests she received Reading 
Grades of 0, 1.60, and 1.55 and Reading Ages of 0, 
7.10, and 7.05, respectively. It will be seen that this 
subject has made considerable progress since the close 
of the experiment. She was at this time only six and 
one-half years of age, successfully completing the first 
grade. Judged by the Gates’ tests, she was reading as 
well as a normal child six months older than herself 
who has finished Grade IB, but, judged by the Pressey 
and Detroit tests, her ability is equal to that of a child 
who has finished Grade lA, as she has — just what one 
would normally expect from her, for, according to a 
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fourth Stanford Bitiet, given to her at this time, her 
MA was 7-0 and her IQ 108. 

Leo (CA 6-9; MA S-11). This subject moved 
away shortly after having been promoted to high first 
grade in January, 1928. His teacher rated him as a 
“Low B’* pupil, doing “C” work in reading. If his 
“C” rates in proportion to the "B” ’s above, it may be 
considered that he was doing work superior to his men- 
tal level, which was only 5 years 11 months in June, 
1928, if his first Binet was reliable. 

The Dull Group 

Donald (CA 7-6; MA 7-8) . Rated as a very poor 
pupil in every respect. He is a very trying disciplin- 
ary problem both to his foster parents and his teachers. 
He runs away, is undependable and untruthful. In 
the Pressey test, this subject’s score was eight points 
above the norm for Grade 1 B, and, in the Detroit test, 
it equalled that norm. He received a zero score in the 
Haggerty test, due largely to inattention. In the three 
types of the Gates’ tests he secured Reading Grades of 
1.20, 1.30, and 1.55, and Reading Ages of 6.60, 6.70, 
and 7.05, respectively. Accordingly, his reading abil- 
ity was about the level of Grade IB, and of normal 
children one year younger than himself. A fourth 
Stanford Binet, given to him at this time, showed him 
to have a MA of 7-8 and an IQ of 102, a fair estimate 
of his ability as judged by activities other than reading 
displayed by him during the experiment. Pie was the 
only subject who was reported to have shown no in- 
creased interest in books and stories as a result of the 
experiment. 

George. This subject had left town and no fur- 
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ther particulars outside of the information blank are 
available concerning him. The parents stated that, as 
a result of the experiment, he had gained a greater in- 
terest in pictures, stories, books, and in reading, occa- 
sionally reading to himself at home. 

Edgar. This subject entered school in Pasadena 
in the September following the close of the experi- 
ment, He was put in Grade IB, but in a few days, he 
Avas promoted to Grade lA, and his first report card 
contained nothing but “A” ’s. This is a very promising 
beginning, especially for a child who, at this time, had 
a mental age of only 4 years 9 months, if his first Binet 
was reliable. 

Bell. This subject, too, had moved away. The 
following was reported by her mother: “Bell entered 
First Grade the 24th of January (1927) and is doing 
splendid work. When we moved on the iSth of March 
the teacher had not started the class to read from books. 
She had been drilling them entirely on sounds and 
words from the blackboard. On the 16th of March I 

■placed Bell in the school. There the teacher had 

her class reading and nearly through the first reader. 
Bell has caught up with the class (in less than three 
months) and is reading as well as the average pupil. 
I feel this is due to your training a year ago . . This 
is a very Interesting report, especially in view of the 
fact that Bell must be considered a borderline case. At 
the time of this report she was six years and three 
months old, and her mental age was four years and six 
months, if her first Binet was reliable. It will be re- 
membered that she developed a great enthusiasm for 
reading, although she usually ranked about tenth in 
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the group. Bell benefited in many ways from the ex- 
periment, her mother reporting on a previous occasion, 
among many other things, that “her ambition to learn 
and to do” had been aroused. 

From the above information, received from 4 to 24 
months after the close of the experiment, it is seen that 
only one of the seven subjects known to be attending 
school was a failure, and he was the least successful in 
the experiment. Two years after the close of the ex- 
periment, two subjects, Elsa and Lela, were doing very 
superior work as judged by standardized reading tests, 
and ojie, Dora, was doing at least normal work for her 
mental age, finishing the first grade when only six and 
one-half years old. One, Leo, is believed to be doing 
work quite superior to his mental age, as are Bell and 
Edgar of D, according to teachers’ reports. This rec- 
ord of achievement tends to refute a not uncommon 
belief that early training in reading is injurious to 
children. Parents’ reports of the benefits to the chil- 
dren from the kindergarten work and games carried 
on during the experiment are rather convincing as to 
the value of preschool training. The normal four- and 
the dull five-year-old children were the ones who seem- 
ingly derived most benefit, perhaps because they lived 
in a less stimulating environment than those of Group 
B. 



VIII 

SUMMARY AND CONCLUSIONS 
Summary 

1. This experiment attempted to find out to what 
extent children with a mental age of four years could 
learn to read, and whether bright, average, and dull 
children, all with this mental age, would learn to read 
equally well under the same experimental conditions. 

2. Three groups of preschool children were used: 
a bright three-, a normal four-, and a dull five-year-old 
group. All had mental ages of -approximately four 
years. There were five in the bright group, and four 
each in the average and dull groups, thirteen children 
in all. 

3. The children were selected by means of the 
Stanford Binet Test. Their parents were white and 
were born in this country. 

4. Each group met as a group, at a separate time, 
for a period of nearly four and one-half months. The 
average and dull children met 80 times and the bright 
76 times. 

5. After about twelve days of preliminary kinder- 
garten work and games, each subject received a daily 
ten-minute reading lesson, and the group, as a .whole, 
usually received in addition a brief daily group game. 
The largest number of reading lessons received by any 
subject was 61. 

6. A special reading method with the following 
main features was developed for this experiment: the 
introduction of print by means of a series of Massed 
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Forms, definite training in the use oi cues, careful con- 
trol of difficulties, use of the subject’s love of motor ac- 
tivity, use of a picture-word vocabulary, and the avoid- 
ance of eye fatigue through the method of introducing 
the sentence. 

7. At regular intervals throughout the experiment, 
as well as at its close and again some weeks later, com- 
plete vocabulary tests and both standardized and un- 
standardized reading tests were given. 

8. Data concerning the early developmental his- 
tory of the subjects, and concerning such environ- 
mental factors as the occupational status, education, 
and reading interests of the parents, were obtained. 

9. The results of the reading tests revealed the 
great superiority of the bright three-year-old group 
over the other two groups ; the average four-year-old 
group was slightly superior to the dull five-year-old 
group. There were large individual differences in 
each group. 

10. At the close of the experiment the bright three- 
year-old children recognized on the average 129.4 
words out of context, the average four-year-olds 55.3 
words, and the dull five-year-olds 40.0 words. The 
number of words recognized by individual subjects 
ranged from 20 to 269. 

11. Despite the fact that the experiment occupied 
less than one school term (one-half school year), that 
the highest number of reading lessons received by any 
one subject was 61, and that the amount of time spent 
in teaching reading was very much less than that com- 
monly spent in the first grade, nevertheless, the bright 
three-year-old subjects gained an average score in the 
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Pressey First Grade Reading Test 4.8 points above the 
norm for the end of Grade IB, while two of them 
gained scores above the norm for Grade lA. 

12. The two most successful subjects revealed abil- 
ity at the close of the experiment equal to that of nor- 
mal children who have completed the first grade. One 
was three years four and one-half months old and the 
other three years eight months old at this time. 

13. At the time of the retests, when three years 
seven months old, the most successful subject read as 
well as a normal child of almost eight years of age who 
is in second grade. Her eye-movements while reading 
an unfamiliar story were superior to those of children 
in third grade as judged by a photographic record. 

14. The subjects maintained their relative rankings 
in the reading tests with marked constancy from the 
thirtieth reading lesson on. 

15. All three groups made gains in the second 
Stanford Binet, but only the dull five-year-old group 
made a further gain in the third Binet. The bright 
three-year-old group made the smallest and the dull 
five-year-old group the largest gains. The least suc- 
cessful subject in reading made the largest individual 
gain in IQ. 

16. Brightness, as measured by the first IQ, corre- 
lated with success in reading, as measured by the Final 
Vocabulary Test, to the extent of .69±.10, while chro- 
nological age and Final Vocabulary Test correlated to 
the extent of — .56=1=. 13. A zero correlation was found 
to exist between score in Final Vocabulary Test and 
the amount of gain in IQ, 

17. The bright three-year-old children used less 
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“baby talk,” mutilated words less, and enunciated more 
distinctly than the other subjects. The dull five-year- 
old subjects, on the average, were the poorest in these 
respects, They had also been the most backward in 
beginning to talk. 

18, The bright three-year-old subjects have enjoyed 
the following environmental advantages over the sub- 
jeets of the other groups: their fathers occupy a higher 
occupational status; their parents, both mothers and 
fathers, have received very superior educational advan- 
tages; their parents read more often to them, read 
more themselves, and read a better type of book than 
the parents of the other subjects. 

19. As a result of the experiment all the subjects 
but one five-year-old were reported by their parents to 
have gained an increased interest in pictures, books, 
and stories. This was greatest for the four- and fivc- 
year-old subjects, the three-year-old subjects always 
having manifested a keen interest in them. Valuable 
gains in many other directions were reported for all 
subjects. 

' 20. Of the five bright three-year-old subjects, the 

two most successful ones have maintained their enthu- 
siasm for reading since the close of the experiment; l;he 
others quickly forgot what they had learned. All the 
normal four-year-old subjects have attended the first 
grade for a year. According to the results of standard- 
ized tests or teachers’ reports, three of them are doing 
work superior to their mental age and one work at least 
equal to it, for she is being promoted to second grade 
at the age of six and one-half years. Three of the dull 
five-year-old subjects are known to be in school. One 
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of these was doing work inferior to his mental age, 
and two, when last heard of, were doing work superior 
to their mental ages. Nothing is known of the fourth. 

21. Analysis of errors made in the vocabulary tests 
revealed the fact that the first part of the word — either 
the first letter alone or in other combinations — ^was the 
most frequently used cue in the recognition of words; 
next was the geometric shape of the word ; and, third, 
the last letter alone or in combination with other iden- 
tical letters. Words were also confused when they con- 
tained the same oddly shaped letter, had been associ- 
ated in the same context, were derivatives of known 
words, or contained the same middle letter. 

22. Analysis of errors has revealed the possibility 
that left-to-right inversion of words caused little con- 
fusion to very young children. This would seemingly 
confirm the belief expressed by several psychologists 
that to young children form is independent of absolute 
spatial position. If this should indeed prove to be the 
case, it would also argue for the definiteness of the geo- 
metric form of words. 

Conclusions 

An effort will now be made to answer the two ques- 
tions raised at the beginning of this study : 

1. Can children with a mental age of four years 
learn to read in a manner comparable with the success 
of average first-grade children? The answer is that at 
least some children of this mental age can do so. Indi- 
vidual differences, however, are very large. They 
range from ability to recognize 269 words out of con- 
text after about four months’ instruction, to only 20 
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words; from ability to read like an average first-grade 
child who has completed a full school year’s work to 
almost complete failure, as measured by both standard- 
ized and unstandardized primary grade reading tests. 
With an additional two months’ unsupervised practice 
in reading it is. possible for such a child to read as well 
as an average eight-year-old child in the second grade. 

2. Do bright, average, and dull children, all of the 
same mental age, learn to read equally well under the 
same experimental conditions? So far as the subjects 
of this experiment are concerned, this question must be 
answered in the negative. The bright three-year-old 
group was very superior to the other two groups; the 
average four-year-old group was appreciably superior 
to the dull five-year-old group. 

In addition to the two main conclusions above stated, 
the results of this experiment suggest also the follow- 
ing: 

3. An environment that stimulates an interest in 
books and stories seems to prepare the way for the 
arousal of a desire to read. 

4. It is possible to establish excellent habits in eye- 
movements while reading in a subject at least as young 
as three and one-half years of age. 

5. Early training in reading has had no obviously 
harmful effect on the subjects. On the other hand, it 
has served to increase their interest in books and stories. 

6. The early training in reading has favorably af- 
fected later progress in reading in the first grade. 

7. It may be that the special reading method de- 
veloped for this experiment, with its great simplifica- 
tion of difficulties and its definite training in the use of 
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cues, will prove useful in teaching both normal and 
subnormal children in the public schools. 

8. In view of the results of this experiment, it seems 
that the great amount of time and energy spent on the 
teaching of reading in the first grade is unnecessary. 
If 'a mental age of four years can accomplish what it 
did with such brief daily lessons in this experiment, it 
would seem that a mental age of six should accomplish 
a far greater amount with ease and pleasure. The 

-greater power of voluntary attention should compen- 
sate to some extent at least for the larger size of the 
class. A better appreciation of possible causes of diffi- 
culty in perceiving words (until more is definitely 
known about them), and a systematic effort to help the 
children to master these difficulties, would no doubt 
produce better results. It hardly seems necessary to 
add that ability grouping is of great importance. 

9. It is desirable to use standardized reading tests 
in the first grade as this is the best means of enabling 
the teacher to form an adequate judgment of the prog- 
ress of her pupils. Her subjective opinion is frequently 
in error. 

10. The cues most frequently used in the recogni- 
tion of words in this experiment appear to be the first 
part of the word, the geometric shape of the word, the 
last part of the word, oddly shaped letters, and associa- 
tion in context, 

11. There is need for further experimentation to 
test out the indication that left-to-right inversion of 
words causes very young children little confusion. 
This will throw much needed light on the question of 
perception of words themselves, and also on the 
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broader question of spatial perception in general. It 
will indeed, be interesting to find out if the geometric 
form of the word is independent of its absolute spatial 
position. 



APPENDIX I 

Brief Sketches of Subjects and their Attitude toward 

Reading 

The Bright Group 

Jean (CA 3-3; MA 4-6), Jean was a happy, industrious child, 
generally quiet, but talkative at times. She had a slight physique as 
the result of a severe attack of infantile paralysis which had left her 
completely paralyzed in every limb. Thanks to devoted nursing, 
she had practically recovered complete use of her arms, hut the motor 
coordination of her legs was not yet normal. She had difficulty in 
climbing stairs, and when she stooped she was apt to topple over. 
Illness always affected this weak spot. While a subject of this ex- 
periment she iiad several illnesses. She had influenza during the 
Christmas vacation, a light attack of measles two or three days after 
she had been given the final tests, and a childish upset during the 
time of the retests. Reference to this and its effect on her motor 
coordination will be found in connection with the Presscy Test. 
Despite this, she was an extremely energetic child, and showed an 
unusual eagerness in learning to read. Her enthusiasm for reading 
never abated. She would willingly have had two or more lessons a 
day. She played no less absorbcdly. She had an unusual memory 
for verse and showed considerable ability in drawing. 

Paul (CA 3-4; MA 3-10). Paul was a shy and affectionate 
child, twin to Peter. He was left-handed. He was active and in- 
terested in play, interested in books and stories, and enjoyed having 
the latter read to him. His interest in reading was somewhat slow 
in being aroused and proved rather fluctuating in character. When 
it was goad he showed real ability. On a whole, liowever, it was 
rather of a passive nature, and at times, he seemed to read to please 
the experimenter rather than for his own enjoyment. His voluntary 
attention span was short, and he had to bctwatched for signs of 
fatigue. 

Peter (CA 3-4; MA 4-0). Peter was Paul's twin. Outsiders 
found it almost impossible to distinguish between them, but they 
were not really alike, once one knew them, The parents, one of 
whom was a university professor and the other a university graduate 
and student of psychology, stated they had no reason to believe that 
Paul and Peter were identical twins. In fact, from their own ob- 
servation, they considered them to be quite different. Both twins 
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showed considerable initiatEvc. Peter was much more vigorous and 
indcpejidcnt than Ins twin, yet, withal, shy. He was right-handed. 
He, too, was very much interested in books and stories. From the 
beginning he sliowcd a much keener interest in reading than did 
Paul, and kept his iiUeucst to the end, never showing signs of fatigue. 

Kate (CA 3'3; MA 4-2), This subject had a precocious com- 
mand of language and surprising poise. She was an imperious child, 
Yciy independent and possessed considerable initiative. Siic had an 
over-powering passion for building with bricks. She was also imag- 
inative find fre(iuently had an imaginary playmate with her. She had 
the weakest voluntary attention span of any subject. Pier interest 
in reading was very slow to develop and she quickly showed signs of 
fatigue, because of this, a strict watch was kept, and her first les- 
sons rarely lasted more than four or five minutes. As soon as she 
sliowed symptoms of loss of interest she was sent off to play. Later, 
her interest gradually developed and slic did quite well with her 
work, being able to take a full lesson each day without growing 
weary, She was extremely fond of stories. 

Sally (CA 3-0; MA 4-2). Sally radiated health and happiness. 
She was the biggest and 5 ^oungest child in this group. She Jiad a 
very joyous disposition. She was very vigorous and active and en- 
joyed stories. Right from the start she showed unusual interest and 
ability in reading. Her great enthusiasm for reading, like Jean’s, 
never abated. Her reading lesson was always much too short. 

The Average Group 

Leo (CA 4-2; MA 3-8). Leo was a tall lad. Pie had a very 
narrow palate, and suffered from adenoids and enlarged tonsils. He 
was curiously inert, and almost abnormally quiet. He never dis- 
played signs of initiative. Instead of getting playthings for himself 
he would sit and watch the otlier cliildren until the experimenter 
suggested that he should do this or that. In the earlier lessons he 
showed considerable interest and ability, but his progress soon slowed 
up with increasing difficulties. Yet he always volunteered for his 
lessons as if they gave him pleasure. A variation of method might 
have overcome liis difficulty. 

EUa (CA 4-6; MA 4-6). Elsa was a tall, slight child, timid, 
rather nervous, and easily upset. She was very observant and a 
great chatter-box. Her attention, easily distracted, flitted with 
amazing rapidity from one thing to another. Yet, when called back 
to tile thing in hand, she showed a surprising comprehension. She 
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sliowed fln early and strong interest in reading and never lost it. 
She was making very excellent progress when she became j 11> and 
was forced to lose the whole of the last week^s instruction. This 
could not have happened at a more unfortunate time. She was just 
on the threshold of fluent reading, that is, she was on the point of 
being able to attack independently a page of unseen material. Her 
illness put a stop to this. She was given the final tests in her home, 
but she was still very pale and upset. She was extremely restless 
and impatient, and her attention was flightier than ever. 

Lela (CA 4-4; MA 4-6). Lela was very short for her age, 
hut very sturdily built. She radiated health and happiness. In 
marked contrast to Elsa, she had a very even disposition, was very 
vigorous and dependable, and possessed considerable '^common sense.’ ^ 
She displayed a great deal of initiative, She was close to being the 
perfectly normal child. At the beginning she displayed □. great in- 
terest in, and enthusiasm for reading, but this was slightly dulled 
toward the last and she did not fulfill the expectations held out for 
her, 

T)Qra (CA 4-1; MA 4-2). Dora was a tall, well-developed 
child. She was somewhat spoiled and was not at all pleased unless 
she was tlie center of attraction. At times very affectionate, at other 
times she displayed a very violent temper. She became quickly dis- 
couraged €it the success of several of the other subjects in this group 
and withdrew from the reading lessons. She was told she did not 
have to do the work if slie did not want to. Occasionally, when a 
subject passed some remark about her behavior, the experimenter 
said, **Dora does not have to read if she does not want to, but she 
does not know wliat she is missing. It’s fun to read, isn’t it?” Other 
than this^ no pressure was brought to bear on her. She finally vol- 
untarily asked to have her reading lessons again. The time left, un- 
fortunately, was too short to give her a chance to show what she 
could do, but she gave evidence, at times, of real interest and fair 
ability. 

The Dull Group 

George (CA 5-0,- MA 3-10). "GeoTge was a tall, slight child, 
of an extremely happy disposition, and not at all self-assertive. He 
was very anxious to please. He had been somewhat starved at home 
for playthings. He had never been allowed to use scissors, and did 
not know how to handle them at first. He had never been told 
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Mother Goose nor fairy tales. He showed an early and abiding 
enthusiasm for reading. He would gladly have had more and longer 
lessons. 

Edgar (CA 5-6; MA 4-2). Edgar was a well-developed child, 
generally rather quiet. He did not begin to talk until he was two 
and one-half years old, and his speech was still somewhat indistinct. 
He soon became interested iii boob and showed quite a keen interest 
in reading, which was well-sustained until towards the last, when 
frequent absences due to illness in the home rather spoiled his 
progress. 

Donald (CA 5-1; MA 4-2). Donald was a well-developed 
child. He was a foster child, having been abandoned as an infant by 
his parents in the automobile of the man and woman who adopted 
him, He was a great trial to them because of his wilfulness and 
disobedience. He showed considerable initiative and constructive 
ability, so much so that the writer felt that he had better mental 
ability than the others of this group, and better than his Binct test 
showed, This proved later to be the case. He, too, was found to 
have an imaginary play-world. He displayed little interest in read- 
ing and made little progress. 

Bell (CA 5-0; MA 3-8), Bell was slightly built. She had a 
silly giggle and talked so incessantly and in such mutilated speech 
that it sounded like nonsense, She must be considered a case of 
borderline deficiency, She became eagerly interested in reading and 
sustained her interest rather steadily throughout. She would will- 
ingly have had more frequent lessons, but her attention was not very 
dependable, 



APPENDIX II 


Description of Name- and Color-Sorting Games and 
OP Cancellation Games 

First name-sorting game. Each subject was given an envelope on 
tlie bottom right hand corner of which was printed his own name in 
Type No. 2. It contained fifteen cards, 3 inches by 1 inch, on ten 
of which was printed his own name, and on each of the other five a 
name that was not his. The subject was told to sort the cards into 
two piles j placing in the one pile all the cards bearing his own name, 
and in the other all the cards bearing a name other than his own 
name. His attention was called to his name on the envelope, and he 
was advised to match the name on the card with this "model” name 
whenever he was in doubt. The first subject to get his cards cor- 
rectly sorted was allowed to "read” a book. 

Second navie-sortlng game. The same envelopes were distributed 
to the subjects, but this time, in addition to the ten cards bearing 
their own names, there were five cards bearing a name beginning 
and ending with the same letter as their own names, e,g,, Jean and 
John; Lela and Lena. The purpose was to force the subject who 
was using only the first or last letters as distinguishing cues to use 
some other feature in addition. The procedure was exactly the same 
as in the previous game, 

First color-sorting game. Cards 4 inches by 1 inch were cut out. 
The left half of each card was colored either blue, yellow, red, or 
green, and on the right hand side was printed the name of the color, 
Five cards of each color were shu filed and put into an envelope. 
Each subject was given an envelope and asked to sort the cards into 
piles; all the blue cards in one pile, all the yellow in another, and 
so on. 

Second color-sorting game. One card of each color was put in an 
envelope. Five cards with the color names on the right hand side 
but uncolored on the left hand side were added for each color. Each 
subject was given a complete set. The four colored cards were used 
as models. The subject's attention was called to tlie printed words 
and its meaning explained i "The word beside the blue color says 
blue,” etc. He was then told to select an uncolorcd card, match its 
name to one of the four colored cards, sec what color was on this 
card, and color accordingly with his crayons. This gave practice in 
matching words. 
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Third color-sortinff game. Twenty of the above colored cards, 
five of each color, were cut in half, the colored portion being cut off 
from the name portion. One uncut colored card of each color weis 
laid before each subject as a model. He was instructed to find all 
the blue cards and the cards bearing the word ‘'blue" and place 
them below the blue model, etc. This again gave practice in match- 
ing words. 

Cancellaihn garner. These cancellation "games" were printed on 


paper by means of Type No. 2. 

Each subject was provided with a 

copy. The instructions 

were: “Find every word that says can and 

draw a line around it." 




Card A, Cancel can. 




boy 

can 

girl 

hop 

can 

hop 

can 

hop 

girl 

this 

boy 

can 

liop 

is 

can 

girl 

Card B, Cancel hop. 




liop 

run 

boy 

make 

run 

hop 

drew 

hop 

make 

red 

hop 

run 

hop 

run 

make 

is 

Card C. Cancel run in 

another copy of Card B. 


Card D. Cancel make in another copy of Card B. 

Card E. Cancel cut. 




cut 

has 

red 

dog 

red 

make 

has 

cut 

cut 

has 

cut 

red 

has 

dog 

red 

cut 

Card F. Cancel out and is. 



out 

her 

girl 

is 

her 

make 

her 

out 

out 

her 

is 

out 

is 

dog 

her 

out 

Card G, Cancel her on 

1 another 

copy of F. 


Card H. Cancel her and she from the following printed on the 

blackboard, (Each 

1 child was permitted to cancel one word of 

each,) 




make 

girl 

her 

she 

she 

her 

has 

make 

has 

he 

her 

slie 

draw 

she 

make 

licr 

her 

has 

she 

d raw 
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Card I. Cancel girl, dress, and dog (at seats). 



dog dress 

girl 

horse 



girl horse 

dog 

dress 



horse dog 

girl 

dog 



dress girl 

doll 

dress 


Card J. 

The following questions were printed on the blackboard. 

The subjects had to underline the correct answer* 

Each sub- 

ject read and answered one question. 




Can a dog run? 

Yes 

No 



Can a cow hop? 

Yes 

No 



Can a boy hop? 

Yes 

No 



Can a door run? 

Yes 

No 



Can you run? 

Yes 

No 


Card K. 

The following was carried out as 

above. 



Can a horse run? 

Yes 

No 



Can a table hop? 

Yes 

No 



Can a rabbit run? 

Yes 

No 



Can a boy hop? 

Yes 

No 


Card L. 

The following was carried out as 

above. 



Can a cow hop? 

Yes 

No 



Can a doll run? 

Yes 

No 



Can a table run? 

Yes 

No 



Can a horse hop? 

Yes 

No 


Card M. 

The following questions 

were 

prirvtcd on i 

\ sheet of 

j)aper. A number of small cards bearing Yes and 

No were 

given to each subject. He had to place 

the correct answer after 


each question, 

Can a dog run? 

Can a horse hop? 

Can a girl run ? 

Can a table hop? 

Card N. In the follo^ving, done at his scat, each subject had to 
underline: 

dog in the first line 
make in the second line 
after in the third line 
•with in the fourth line 


run 

dog 

is 

can 

girl 

this 

make 

the 

black 

h.as 

slie 

f.athcr 

he 

after 

mother 

to 

ball 

it 

with 

play 


boy 



APPENDIX III 


A, Description of Tests Given during the Course of the i 

Experiment 

1. Vocifhuhry tests. All vocabulary tests were administered in 
exactly the same way. All words encountered in the reading lessons 
were printed on separate cards by means of Type No. 1, The words 
for each test were entered in a notebook. The word cards were 
exposed one at a time In the same order, and the subject’s responses 
were recorded. Tlie subjects were taken individually. 

2. Uiistandardized reeling tests 

Test 40. This is a dog. 

Pie has a rabbit. 

She is a little girl. 

Cut out the father. 

Test SO-I, Billy has a dog. 

It is brown. 

It can run. 

It likes to play with Billy, 

Test 50-ir. My mother has a cat. 

The cat has a kitten. 

She is white. 

She tuns after the ball. 

Test 50-IIL I have a doll. 

The girl wanted to live in my house. 

He said, I sec my father. 

Each subject was given Test 40 when he reached his fortieth, and 
Test 50 when he reached his fiftieth reading lesson. Each part of 
Test 50 is made up of increasingly difficult material. These tests 
were printed on white bristol-board by means of Type No. 2. Each 
subject was asked to read these selections as well as he could. No 
help of any kind was given. Time and errors were noted. 

B. Description of Final Reading Tests 

1. Improvised test 

Form I. This is a boy. 

He has a horse. 

It is black. 

It can run. 

[ 264 ] 
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Form II. I like this little girl. 

She Uvea in a pretty house* 

She plays with a big doll. 

She said, My doll can sleep. 

These two tests were printed on white bristol-board by means of 
Type No. 2. Form I was marie up of familiar, and Form II of less 
familiar words. Each subject was asked to read these selections aa 
well as be could. No help of any kind was given. Time and errors 
were noted. 

2, and Puff Test 

a. Reading test 

Once there was a kitten. 

The kitten was yellow. 

One day the yellow kitten 
saw a dog. 

She was afraid. 

She was afraid of the dog. 

She ran. 

She ran up a tree. 

The dog ran after the kitten, 
but he did not get her, 

b. Questions 

1 . What color was the dog? 

2. What color was the kitten ? 

3. Why did the kitten run? 

4. Why did the dog not get the kitten? 

The above test will be found on pages 242-244 of the First Grade 
Manual for the Child's Own Way Series (48), 

Direciiout. {a) have here a very short story about a kitten 
and a dog that you have not read before. Read it silently and find 
out what the kitten and the dog did." (b) "Now, please read the 
story to me/' TJie questions were asked after the story had been 
read orally since these subjects did not know how to read silently. 
Unknown words were named for them. Time and errors were 
noted. 

3. The ]\dernll Preliminary Tests 

Test 1. The cat saw a bird. 

It flew away. 

The kitten saw it, too. 

They went to the barn. 

We gave them milk for dinner. 
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Test II. The girls saw a nest. 

It was in a tree. 

Four little birds were in the nest, 

Soon they could fly. 

One day they flew away- 

Test III. The clove saw a white cow. 

It said, ”Scc my pretty wings I 
Don^t you wish you could fly?" 

"I'he cow said, "I don^t want to fly I 
I give milk to boys and girls." 

Directions. The subjects were asked to read each of these tests 
as well as they could. Unknown and wrongly named words were 
named for them. Errors and time were recorded. The above 
selections arc used preliminary to the Merrill Reading Test proper. 
Tlicy were selected because they contained more or less familiar 
vocabulary, although some of the words were entirely unfamiliar to 
the subjects. In addition, they were brief, well printed, each on a 
separate card. 

4. Detroit Word Recognition Test 

Directions. The subjects were asked to read each word (or 
phrase), to find the picture which represented it, and to draw a line 
from the word to the picture, The procedure described in the 
manual of directions was strictly adhered to. 

5. Pressey First Grade Reading Test 

Directions, The subjects were asked to select and encircle the 
words and sentences named by the experimenter as described in the 
direction sheet. 

6. Puff is Sleepy. (Read by Sally and Jean only.) 

a. Reading test: 

One day Puff went to sleep. 

She went to sleep on a hood of a big black car- 

The big black car was Billyhs father's. 

By and by Puff woke up. 

She jumped down to the ground. 

With her two little ears, 

Puff heard something. 

It was Sally. 

With her one little nose, 

Puff smelled something. 

It was milk. 
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With her four little feet, she ran. 
With her two little eyes, 
she saw the milk. 

With her one little pink tongue, 
she lapped up the milk, 
lap, lap lap. 

By and by she went back to the car- 
Then she went to sleep. 


Recognition of the following words and phrases 

By and by 

so 

Mother* 

May I go 

too 

very fast 

a big black car 

Father 

ran after 

Once there was 

Then 

One day 

a little kitten 

Wag 

He said 

a little brown dog 

Billy 

He saw 

in the morning 

Sally 

He ran 

we are going 

It is 

it was 

I am going 

Puff 

came 

He wanted 

But 

very tired 

a little boy 

and 

something 

a little girl 

She 

^ shall 

began 

again 

' green 


Directions, “Here is a story. Can you tell me what it is 
about? Please read it to me.” Record time and errors. 

The above test is to be found on pages 209 and 210 of the First 
Grade Manual of the Child^s Own Way Series. The plirases are 
on page 183 of tlie same manual. The story is a rearrangement of 
a story read in the Wag and Puff Primer some time before. It 
contains several words not in the early story. 

7- The Boy Who Ran Away. (Read by Sally and Jean only. 
This selection is found on pages 274 and 275 of the above-mentioned 
manual) . 

Once there was a boy. He was a little boy. The 
little boy liked to run away. One day he ran down 
the road as fast as he could go. 

Soon he came to some woods. It was beautiful 
in the woods. The trees were green, and the birds 
sang. But the little boy was not happy. He was 
a long way from home. He sat down and began 
to cry. By and by a dog c.ame along. As soon as 
the boy saw the dog he stopped crying. The dog 
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began to run out of the woods. The little boy ran 
after him. 

At last they came to a house. The dog stopped 
running. The little boy stopped running, too. The 
little boy saw his mother. He ran to her and said, 

'7 am so glad to be lioinc. I shall never run .away 
again,” He was very happy. His mother and his 
dog were happy, too. 

Directions. First, the subjects were given three minutes in 
which to read this story silcntlyr Next, they were asked the follow* 
ing questions about Ac story; {a} What did tins little boy like to 
do? {b) Where did he run to? (r) Why did he cry? (d) How 
did he find, his way home? (e) What did he say to his mother 
when he got lioinc? (f) Did this happen in the summer or in the 
winter? How do you know? 

Next, they read the selection orally, and t/mc aqd errors were 
noted. Next, they again answered the above questions. Finally, 
they read the following list of words given on page 275 of the 
aforementioned manual: 


he 

sat 

crying 

his 

way 

fast 

out- 

happy 

road 

some 

by 

never 

down 

home 

as 

too 

could 

long 

came 

last 

woods 

stopped 

her 

mother 


cry 

running 

after 

run 

along 

him 

from 


Merrill First Grade Reading Test. (Read by Sally only.) 

Once a cat and a fox were in the woods. am 
not afraid of dogs,” said the fox. "They can^t 
catch me. I know a great many ways to get away. 

But how would you get away if a dog should run 
at you?” 

"I know one way to get away,” said the cat, 

"Only one way to get away!” said the fox, 

"Wh 5 S I know ten wa 5 ^sl I know ten times ten 
ways. I ann sorry for you, and I would tell you 
some of my ways but you would tell others.” 

Just then some dogs came running at them. The 
fox ran this way and that, but the dogs caught him. 

The cat ran up a tree and the dogs could not get 
her. 
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This is the story Sally read while her eye-movements were being 
photographed. After reading it she was asked the following ques-- 
tions: (tf) What is the story about? (/>) What did the fox say? 
(c) How many ways did the cat know of to get away? (d) HoW 
many ways did the fox know of? (e) Who came running then? 
(/) What happened to the fox? (ff) Did the cat get caught? 
(h) Why not? 



APPENDIX IV 


I 

Sentences Read by Ali. Subjects during the 
Pre-Primer Period 


1. This is a girl, 

2. This is a boy. 

3. This girl (boy) is (name). 

4. This is a girl 

5. This girl is (name). 

6. This is (name). 

7. (Name) is a girl (boy). 


s. 

This 

1 is (name). 

9. 

(Name) is a girl (boy). 

10. 

This 

1 is a girl. 

11, 

This 

1 is a boy. 

12. 

Janet can run. 

13. 

Can 

(name) run? 

14. 

Yes, 

(name) can run. 

15. 

Can 

a dog run? 

16. 

Yes, 

a dog can run. 

17. 

can 

a horse run? 

18. 

Yes, 

a horse can run. 

19. 

Janet can hop. 

20. 

can 

(name) hop? 

21. 

Yes. 

(name) can hop. 

22. 

can 

a dog hop? 

23. 

can 

a Jiorse hop? 

24. 

can i 

a cow hop? 

25, 

can 

a rabbit hop? 

26. 

can 

a boy hop? 

27. 

Yes, 

a boy can hop. 

28. 

can 

a girl run? 

29. 

Yes, 

a girl can run. 

30. 

run 

to the cow (name). 

31. 

run 

to the horse. 

32. 

hop 

to the dog. 

33. 

hop 

to the chair. 

34. 

run 

to the door. 

35. 

Janet can draw. 

36. 

can 

(name) draw? 


Sentences 1 to 36 were 
introduced as described 
in Stage 1, 


Sentences 8 to 11 were 
printed in small type 
in a booklet and illus- 
trated by the subjects. 

S ran round room. 


S hopped round room. 
S answered orally. 


S ran to the picture 
pf the cow, etc. 
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37. 

draw a horse (name). 

Sentences 37 

were presented ^ 

38. 

make a horse green. 

39. 

draw a dog. 

Stage 2. 

40. 

make the dog blue. 

41. 

draw a horse, 


42. 

make the horse yellow. 


43. 

draw a rabbit. 

Sentences 43 ^o S3 

were presented ^ ^ 

44. 

make the rabbit yellow. 

45, 

cut out the rabbit. 

Stage 3. 

46. 

Jimmie can draw a cow. 

47. 

Jimmie can draw a rabbit. 


48. 

Jimmie Can cut out a horse. 


49. 

cut out a dog (name). 


50. 

cut out cT horse. 


51. 

draw a chair. 

Sentences 51 to -^3 

52. 

make a chair blue. 

small type ior 

53. 

cut out the diair. 

work. 

54. 

This is Janet. 


55. 

She is a girL 


56. 

She is a little girl. 


57. 

This little girl is Janet. 

. 

58. 

This little girl (hoy) is (name). 

Picture of S W®® 
troduced- 

59. 

draw a dog. 

Small type 

60. 

make a dog yellow. 

work. 

61. 

cut out the dog. 


62. 

This little girl is Janet, 


63. 

She has a dress. 


64. 

She has a blue dress. 


65. 

This is her dress. 

Small type for 

66. 

make her dress blue. 

work, 

67, 

cut her dress out. 


68. 

She has ^ hat. 


69. 

She has a blue hat. 


70. 

This is her hat. 

Small type for seat 

71. 

make her hat blue. 

work. 

72. 

cut Jier hat out. 
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73. This little girl is Mary, 

74. This is her dress. 

75. Her dress is green, 

76. is her dress white? 

77* No, her dress is green. 

78. has she a black hat? 

79. No, she has a white hat, 

80. Jimmie is a little boy. 

81 . is (name) a girl? 

82. No, (name) is a little boy. 

83. Janet has a doll, 

84. her doll has a green dress. 

85. her doll has a white dress. 

86. has her doll a blue dress? 
87- Yes, She has a blue dress, 

88. This is her doll, 

89. make her dress blue. 

90. make her hat yellow, 

91. make her socks blue. 

92. make her shoes black. 

93. is her hat white? 

94. No, her hat is black, 

95. has she a red hat? 

96. Yes. She lias a reel hat. 

97< This is (name). 

98. (name) is a girl (boy). 

99. This is Janet, 

100. She is a girl. 

101. She is a little girl. 

102. She has a dres^. 

103. She has a blue dress. 

104. This is her blue dress, 

105. She has a hat. 

106. She has a blue hat. 

107. This is her blue hat. 

108. Jimmie has a rabbit. 

109. He has an Easter rabbit, 

110. He has a little rabbit. 

111. This is his rabbit. 

112. his rabbit is white. 

113. his rabbit can run. 

1 14. his rabbit can hop. 


Sentences 83 to 234 
were presented o n 
charts as in Stage 5. 


Sentences 88 to 92 
were in small type 
only for scat-work. 


Sentences 97 to 107 
were in small type in a 
booklet, illustrated by 
S. 
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115. This is his rabbit. Small type for seat- 

116. cut the rabbit out. work. 

117. cut out a cage. 

118. Janet has a little chicken. 

119. her chicken is yellow. 

120. This is her chicken. 

121. Jimmie has a little chicken. 

122. liis chicken is black. 

123. This is his chicken. 

124. make the chicken yellow. Small type for seat' 

125. cut it out. work. 

126. cut out a cage. 

127. Janet has a table. 

128. She hc^ a red table. 

129. Jimmie has a table. 

130. He has a blue table. 

131. She has a red chair. 

132. He has a blue chair. 

133. She has a red hat. 

134. He has a blue hat. 

135. her dog is black. 

136. his dog is white. 

137. This is her dog. 

138. This is his dog. 

139. This is her table. 

140. This is his table. 

141. This IS his rabbit. 

142. This is her rabbit. 

143. Tliis is Janet's father. 

144. He is Mary's father, too. 

145. Janet loves her father. 

146. her father loves Janet- 

147. Mary loves her father. 

148. her father loves Mary. 

149. This is Janet's mother. 

150. She is Mary’s mother too. 

151. Janet loves her mother. 

152. her mother loves Janet. 

153. Mary loves her mother. 

154. Her mother loves Mary. 
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155. This is Janet^s dog. 

156. her father gave the dog to her. 

157. the dog’s name is Sport. 

158. Sport is black. 

159. Janet loves Sport. 

160. Sport loves Janet. 

161. Janet likes to play with Sport. 

162. Sport likes to play with Janet. 

163. Mary likes to play with Sport. 

164. This is Jimnnie^s dog, 

1 65. his mother gave the dog to him. 

166. the dog’s name is Rover. 

167. Rover is white and black. 

168. Jimmie loves Rover. 

169- Rover loves Jimmie. 

170. Jimmie likes to play with Rover, 

171. Rover likes to play with Jimmie. 

172. Rover likes to play with Sport, 


173. Mary has a ball. 

174. She has a red and green ball. 

175. her mother gave the ball to her. 

176. She likes to play with her ball. 

177. Sport likes to play with her ball. 

178. Janet likes to play with her ball. 

179. Mary rolls the ball to Janet, 

ISO. Janet catches the ball. 

181. Janet rolls the bail to Mary, 

182. Mary catches the ball. 

1 83. Mary rolls the ball to Sport. 

184. Sport catches the ball. 

185. Janet said: Catch the ball, Mary. 

186. She rolls the ball to Mary. 

187. Mary catches it. 

168. Mary said : Catch the ball, Janet. 

189. She rolls the ball to Janet, 

190. Janet catches it. 


This ball game was 
quite a favorite with 
the children. 


191 < father likes to play ball with 
Janet and Mary. 

192. Father said : Catch the ball, Mary. N.B. the introducton 

193. Father said: Mary, roll the ball to of the capital F in 

Janet. father, 
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194. She rolls it to Janet. 

195. Janet catches it. 

196* Father said: Janet, roll the ball to 
Mary. 

197. She rolls it to Mary. 

198* Mary catches it. 

199. Father said; Mary, roll the ball to me. 

200. She rolls it to father. 

201. Jimmie likes to play ball tvith Rover. 

202. He throws the ball. 

203. Rover runs after it to catch it. 

204. He brings the ball back to Jimmie. 

205. He likes to run after the boll. 

206. He likes to bring^ it back to Jimmie, 

207. Jimmie said i Rover, run after the ball. 

208. bring it back to me. 

209. Jimmie throws the ball. 

210* Rover runs after it. 

211. He brings it back. 

212. Jimmie said to Sport: Sport, run after the ball. 

213. bring it back to me. 

214. Jimmie throws the ball. 

215. Sport runs after it. 

216. He brings it back. 

217* This is Mary's cat. 

218. her mother gave the cat to her. 

219- the name of the cat is Fluff. 

220. Fluff is a white cat. 

221, Mary likes to play with Fluff. 

222* Fluff likes to play with the ball, 

223* Mary rolls the ball, 

224. Fluff runs after the ball to catch it. 

225* She likes to run after the ball. 

226. She likes to catch it, 

227. Run after the ball, FluH, said Mary.* 

228. She throws the ball. 

229. Fluff runs after it and catches it. 

230. She likes to run after ic. 

23 1 . She catches it with her paws. 

232. She rolls it with her paws. 

233- She has little paws. 

234* her paws are little. 

On the completion of the above charts, the Wag and Puff Primer 
by Marjory Hardie was intvoduced. 



APPENDIX 5 

Individual Daily Records of Amount Read 

(The first numbers refer to the numbered sentences to be found in 
Appendix IV. After the introduction of the Primer, the numbers 
refer to its pages.) 


Lesson 

Jean 

Paul 

Peter 

Kate 

Sally 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

4 

4-7 

4-7 

4-7 

4-6 

4-7 

5 

9-14 

12-15 

12-15 

6-7 

8-13 

6 

15-20 

14-16 

16-23 

30 

1^24 

7 

21-27 

8-12 

24-28 

match names 

25-27 

8 

28-33 

17-20 

29-34 

match names 

28-32 

9 

34-37 

21-24 

35-40 

1 

33-37 

10 

38-42 

25-27 

41-46 

3, 32,31 

37-40 

11 

43-47 

28-30 

46-50 

12-15 41-44 

12 

47-50 

31-34 

48-53 

16-18 

45-49 

13 

50-53 

34-35 

54-61 

18-20 

50-53 

14 

54-65 

37-41 

62-64 

21-24 

54-67 

13 

66-72 

41-46 

65-69 

25-30 

68-72 

16 

73-78 

46-48 

70-75 

35-38 

73-80 

17 

79-87 

48-50 

75-79 

39-42 

83-92 

IS 

39-96 

51-53 

80-84 

43-46 

108-117 

19 

118-132 

54-57 

84-B7\ 

93-96/ 

46-48 

118-136 

20 

135-154 

57-61 

108-117 

48-50 137-1541 

97-107J 

21 

155-163\ 

97-107J 

62-67 

118-123\ 

97-107J 

51-55 

155-163 

22 

164-172 

68-72 

127-135 

54-581 164-177 

62-64J 

23 

173-181 

88-92 

J 36- 142 

62-64 

178-184 

24 

182-187 

story 

story 

62-67 • 

185-196 

25 

story* 

73-77 

143-154 

65-72 

197-207 

26 

188-200 

78-82 

155-163 

73-79 

208-216 

27 

201-205 

83-87 

164-172 

83-871 story* 

93-96J 

28 

206-216 

93-96 

173-lBl 

108-114 

217-228 

29 

217-230 

108-117 

182-190 

115-132 

229-234 

30 

test 

test 

teat 

test 

teat 

31 

231-234 

118-134 

191-200 

143-148 

primer 1-3 

32 

primer 1, 2 

135-148 

201-207 

149-161 

3-5 

33 

3, 4, 5 

149-163 

208-220 

story* 

7-11 

34 

7, 8. 9 

164-175 

221-234 

story 

12-13 

35 

10-13 

176-185 

Story* 
primer 1 

164-172 

14-17 

36 

lS-16 

story"* 

173-190 

14-19 

37 

17-18 

186-194 

1-3 

191-197 

21-23 

38 

18-19 

195-204 

2-4 

198-201 

21-23, 76 


'i'Fot a change each dubjcct helped to miikc up a story to rend, the 
experimentor printing It on the blnckhoarcL 
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Individual Daily Records of Amount Read {co 7 itinjfed) 


Lesson 

Jean 

Foul 

Peter 

Kate 

Sally 

39 

19-21 

205-212 

4-5 

202-207 

story 

40 

test 

test 

test 

test 

test 

41 

21-23 

212-222 

, 7-9 

208-216 

76-Sl 

42 

21-23 

223-234 

10-11 

primer 1-3 

81-85 

43 

76-79 

primer 1-2 

12-13 

4-7 

80-85 

44 

79-82 

3-4 

13-15 

S-9 

87-90 

45 

83-85 

5-9 

15-17 

10-12 

90-95 

46 

Bl-85 

10-11 

17-19 

12-13 

96-99 

47 

85-89 

12-13 

19-20 

14-15 

94-9S 

48 

90-95 

14-lS 

20-22 

U-17 

25-29 

49 

95-99 

15-16 

22 

18-19 

30-35 

50 

test 

test 

test 

test 

test 

St 

finals 

16 

21-23 

19 

35-42 

52 


finals 

76-77 

finals 

42-49 

53 



finals 


49-52 

54 





54-56 

55 





57-62 

56 





62-68 

57 





6S-74 

58 





74, IQMOS 

59 





106-110 

60 





test 

61 





Ul-114 






finals 

Lesson 


Leo 

lilsft 

Lei a 

Dora 


1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4-7 

4-7 

12-21 

4-11 

5 

7-U 

8-14 

22-30 

3-5 

6 

12-23 

15-26 

30-35 

1,3,2 

7 

24-30 

30-34 

36-40 

6,7) 
12> 15/ 

8 

31-35 

35-39 

41-45 

19-22 

9 

36-40 

39-42 

46-50 

23-30 

10 

41-43 

43-48 

50-53 

31-35 

11 

44-49 

49-53 

54-61 

36-40 

12 

54-61 

54-58 

62-67 

41-45 

13 

62-64 

62-67 

68-72 

46-50 

14 

65-72 

68-76 

73-79 

51-53 

15 

73-79 

77-83 

79-83 

54-61 

16 

RO-83\ 

93-96/ 

S3-87 

83-86 

62-65 

17 

83-85 

108-123 

86-87 \ 
93-107/ 

65-67 

18 

86-89 1 
97-107/ 

127-142 

108-117 

68-72 

19 

108-112 

97-107 

118-123 

73-79 
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Individual Daily Records of Amount Read {mtiinned) 


Lesson 

Leo 

Elsn 

Lein 

Dora 

20 

113-126 

143-158 

127-142 

97-107 

21 

127-143 

159-175 

143-154 

108-112 

22 

143-154 

176-134 

155-172 

113 -llS 

23 

155-163 

185-200 

173-131 

118-123 

24 

164-173 

201-210 

story 

127-131 

25 

stoiy 

211-222 

182-190 

131-136 

26 

173-181 

223 - 22 S 

191-205 

137-142 

27 

1 B 2-190 

2 Z 9-234 

205-211 

story 

28 

19 M 95 

story 

212-226 

story 

29 

196-201 

story 

225-234 

143-150 

30 

test 

test 

test 

test 

31 

201-204 

primer 1 

story 

primer 1 

32 

204-203 

2-3 

primer 1 

2.3 

33 

209-212 

4-5 

2-3 

5-7 

34 

212-215 

7-8 

1-4 

a -9 

35 

216-220 

9 

5-7 

10 

36 

story 

10-11 

5-7 

10 

37 

story 

12-13 

8-10 

n-12 

38 

221-225 

14 

10-12 

13 

39 

226-230 

15 

8-9 

15 

40 

test 

test 

test 

test 

41 

231-234 

16-17 

13-14 

finals 

42 

story 

17-18 

15-16 


43 

primer 1 

19 

16-18 


44 

2 

20 

18-19 


45 

3 

20 

20 


46 

4 

21-22 

21 


47 

5-6 

22 

22-23 


48 

7 

21-22 

23-21 


49 

8-9 

23 

21-23 


50 

test 

test 

teat 


51 

10 , 

25 

25 


52 

11-12 

30-32 

26 


53 

12-13 

32,76 

30-31 


54 

13 

76-79 

32 


55 

15 

79-80 

76-78 


56 - 

16,17 

fmnls 

finals 


57 

18-19 




58 

20 




59 

30 




60 

Ennis 




61 





Lesson 

Gcorg-e 

Edgar 

Don n Id 

Bell 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 

4-11 

4-11 

4-11 

4-11 

S 

12-16 

12-16 

12-16 

6-7 1 





12 - 13 / 

6 

14-22 

14-22 

13-17 

12-17 

7 

23-31 

23-28 

18-22 

18-24 

B 

32-35 

30-36 

23-24 

25-29 
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Individual Daily Records of Amount Read ( 

LEVEL 279 

continued) 

Lesson 

George 

Edgar 

Duiiuld 

Bell 

9 

36-40 

37-40 

30-33 

30-37 

10 

41-44 

41-<47 

31-32 

3 7-40 

]1 

45-50 

48-53 

30-34 

40-45 

12 

50-53 

54-61 

35-40 

45-50 

13 

54-61 

62-67 

41-46 

51-53 

H 

62-67 

68-79 

49-53 

54-58 

15 

68^72 

83-87 

54-58 

54-58 

X6 

73-ao 

93'107 

63,55 

30-32 

17 

80-83 

108-117 

drill 

54-58 

IS 

83-S7 

118-123 

63-72 

63-67 

19 

93-107 

127-142 

73-76 

97-105 

20 

108-117 

143-148 

97-107 

68-77 

21 . 

118-123 

149-163 

83-87 

83-87 

22 

127-142 

164-178 

108-123 

93-69 \ 





108-123/ 

23 

143-156 

story 

97-107 

127-130 

24 

155-167 

179-190 

127-134 

127-134 

25 

164-173 

191-204 

135-142 

135-142 

26 

stDj y 

205-217 

143-lSl 

143-150 

27 

173-lSl 

217-223 

151-160 

lSO-154 

2a 

182-190 

224-234 

161-166 

155^163 

29 

191-200 

story 

167-172 

164-170 

30 

test 

test 

test 

test 

31 

2D1-304 

217-226 

173-134 

171-175 

32 

205-211 

227-234 

217-226 

217-236 

33 

212-216 

primer 1-2 

227-231 

237-230 

34- 

217-221 

3-4 

185-192 

173-181 

35 

222-227 

7,8 

191-200 

182-186 

36 

227-234 

8-11 

200-207 

187-190 

37 

217-226 

12-13 

208-216 

190-200 


227-234 

U-3 5 

story 

story 

39 

story 

16-17 

story 

story 

40 

test 

test 

test 

teat 

41 

primer 1-2 

18-19 

primer 1-3 

primer 1-2 

42 

3 

20 

4 

3-4 

43 

4'S 

21-22 

5,8,7 

5 

44 

7,8 

22 

9 

7-8 

45 

5,9 

23 

10-11 

9-10 

46 

10-11 

30 

12-13 

11 

47 

11-12 

31 

15 

12-13 

48 

13 

76 

17 

14-15 

49 

14 

77-78 

18 

15 

50 

test 

test 

test 

test 

51 

15-16 

finals 

game 

16-17 

52 

17 


eame 

17 

53 

13,19 


18,19 

18 

54 

20 


finals 

18,19 

55 

18,19 



20 

56 

19 



30-31 

57 

20-21 



31-32 

5B 

30-31 



32-3J 

59 

31 



76 

60 

finals 



finals 
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UNE fiTUDE EXPI^RIMENTALE DES ENFANTS TRfiS INTELLI^ 

GENTS, DES ENFANTS D'INTELLIGENCE MOYENNE, ET DES 
ENFANTS BORNES AU NIVEAU MENTAL DE QUATRE ANS 

(Reaumd) 

On a fait cettc cxi^dricncc dans le but dc troiivcr (1) a quel dcgrc Ics 
cnfnnts d’liii age rtieiUal dc quntre ans paiirmicnt npprciidrc h lire, et (2) 
si les cnfnnta ires iiuelii^cnis, ceux d'inlcl licence moyenne, et lea cnfnnts 
boin^a, tons de cet age mental, appi'ciulrnicnt ^ Hie ^gakincnt bicn dans les 
memes conditions cxpernnejUnlcs. On n employ^ irois groiipea d’cnfaius de 
I’Sge prd-scolaire; iin groiipc compoa6 dknfniits tris intclligcnts ages de trois 
ana, un group e crenfaiUs d^intelHgencc inoycnne ngea dc qiiatrc ana, et 
iia groupe d'enfants liornds ng<5s dc cinq ana. II y n cu cinq enfanta dans 
Ic groupe dca intclligents, ct qualre dang diAcun deg niitreg gronpca, celui 
clcs enfants d'intclllgcncc moycniie ct celui dcs liorncs, Les groupcs ont cit 
lea quouenta moyens d’intelligencc suivnnta: Ics iiUelligcnta, 12S; ceux 
cPintelligcnce moyenne, 98,50; lea homes, 77. 

Chaqiie groupe s'est veuni comwc groupe, ^ (lea hcurcs difT^rentes, cinq 
jours par scmainc, pendant h pen prea quntre inoia et demi. Chaque siijct a 
rc^n line leijon quolidienne dc lecture de dix minutes, ct Ic groupe, comme 
ensemble, n te^n gciidralcment nussi un court jeii colicctil quotidien. 

Apres line analyse soigneiiac dea diflicultca possibles que rappicntlasago 
de la lecture pourrnit presenter mix cnfnnts dc ce niveau mental, on a cl6' 
vcloppc line methode speciale dc lecture contenant dcs traits nonveaux. Lc 
trait lc plus original a ct^ line s6ric de cc qu'on a appclc dea "Foimes 
Mnss^es,’* Icsqiielles ont aervi a remplir la Incnnc entre nuNe science dea 
symbolcs imprimis dcs mots ct In science ct I'interct pour cciiX'cL, 

A clcs iiitcrvnllea r^gullers pendant I’cxpirience, et auasi h sa fin et encore 
quclques sciiinincs pIna tard, on a fait siibir dcs tests completa dc vocabii- 
Iniie et dcs testa de lecture atandnrdiscg ct non gtandardises pour ics classes 
Elemental res. Les rcaultnis ont montre la grande superior itc du groupe des 
enfants intcUigents de irois ans sur ics deux aulies groupes, tandis que lc 
groupe dea enfaiUs de quntre ans, d’intelllgence moycniie, a etc un pen 
auperieur an groupe dcs bornda. A la fin de I’expilncnce lea enfnnta in- 
telligcfus de trois ans ont rcconnu one moyenne de 129,40 mots dans le con- 
texte, Ics enfants crintcliigcncc moyenne, ages de qnatre ans, 55,30 mots, ct 
Ics bornia dc cinq ans 40,00 mots, II y a eu de grandes differences individu- 
cllcs dans chaque groupe. A i'dpoqiic dcs deuxi^mea dpreuves, lc sujet qul 
sivait Ic plus rcussi a au lire, i\ I’age dc troig nns ct aept mois, ruasi bien 
quViii enfant normal de huit ans. A cettc epoque on n photographic Ics 
mouvementa de scs yciix pendant qii'clle lisa it unc histoire pas du tout 
Gonnue ct on les n trouvi§s sup^riciirs h ceux des cnfnnts dc In Third Grade. 

Pour Jeter une lumicre tria n^ecssaire &ur la question impoctantc de com- 
ment les jeunes enfants per^oivent Ics mots, on a analyst lea erreurs faites 
dans lea tests de vocabiilaire de cette experience. Pciit-ctre qne le resultat lc 
plus int^reaaant dc cette annlyse a ^te la dccoiiverte d’line indication qiic Tin- 
version dea mots de la gauche A la droite cause peu de confusion cliez les tiAs 
jeunes enfants. 

Enfiii, on a analyse toua Ics facteiira du dcveloppemcnt et du milieu qiil 
pourralcnt influer sur une lecture reussic. 

Davidson. 
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EINE EXPERIMENTELLE UNTERSUCHUNG AN KLUGEN, MITTEL- 
MASSIGEN, UND GEISTIG ZURUCKGEBLIEBENEN (’DULL*) 
KINDERN AUF DEM NIVEAU DER VIERJAHRIGEN GEISTIGEN 
ENTWICKLUNG 
(Referat) 

Es wnr cler Zwcclc dicser Untersuchung, festzustellen, 1) bis zu welchem 
Grade Kinder mit vierjiihriger geisHger Entwicklung lesen lernen koniiten, 
und 2) ob kluge, miltehniissige, und geistig zuriickgebliebene Kinder, nlle 
in dem selben geistigen Alter, ('mental age’), unter gleichen cxpcrimcntcllen 
Dedingungen gleich gut lesen lernen wiirden. Man arheitete mit drei 
Gruppen vorscliulpflichtiger Kinder, -eine kluge (begabte) drei-Jahr-alte 
Gruppe, eine nonnale vier-Jahr-olte, und eine geistig ziiruckgebliebene 
(‘dull’) fiinf-Jahr-altc Gruppe. In clei ‘klugen’ Gruppe befanden gich 5, 
in der ‘mittelmassigen’ und ‘zuriickgebliebenen’ je 4 Kinder. Die mlttleren 
Intelligenzquotienten der klugen, mittelmassigen, und zuruckgeblleben Grup- 
pen betrugen respektiv 128, 98.5, und 77. 

Die Gruppen kamen als solclie, zli verscliiedenen Stunden, 5 Tage in 
der Woche, wahrend cinca Zeitraumes von fast 4 1/2 Monaten zusamnien. 
jede Vp. erhicit tiiglich einen Lescuntevricht der 10 Minuten dauerte, und 
die Gruppe als ganze hattc gewohnlich nocli dazu an cincm kurzen taglichen 
Gnippenspiei Teil. 

Nach sorgfiiltlgcr Analyse der Schwierigkeiten, welclie das Lesen lernen 
Kindern dieses geistigen Nivenus darbieten konnte, wurde eine speziellc, 
einige neue Besonderheiten enthaltendendc Lesemethode entwickelt. Der 
□riginellste Zug derselben war eine Serie von sogenannten Massenformen 
('mass forms') welche dazu d lenten, eine Briicke zii schlagen iiber die Liicke 
zwiachen volligem Mangel an Kenntnis der gcdruckten Wortsymbole einer- 
seits und Kenntnis und Interesse fiir dieselben anderseits. 

RegelmassJgj von Zeit zu Zeit, das ganze Experiment hindurch, wie 
auch am Schlusse desselben, und wieder einige Wochen spsiter, wurden die 
Vpn. vollkommenen Wortschatzpriifungen und sowohl normierten (^stan- 
dardized’) wie unnovTnverten Lesjeprvifungcn f\u* die untevaten Sebulklnaaen 
iinterworfen. Die Resultate zeigten die grosse Dberlegenheit der klugen 
drei-Jahr-altrigen Gruppe den librigcn zwei Gruppen gegeniiber, wahrend 
die mittelmassige Gruppe der zuruckgeblicbencn Gruppe etwas iiberlcgen 
war. Am Ende der Untersu cluing erkaiintc die kluge drei-Jahi-altrige 
Gruppe dui-chschnittlich 129.4, die vier-Jnhr-altrige Diirchschnitts-Gruppe 
53.4, und die zuruckgebliebene 5-Jahr-altrige Gruppe 40.0 Wortcr ohne 
Hilfe des Kontextes wieder. Es zeigten aich innerhalb jeder Gruppe starkc 
individiiclle Unterschiede, Zur Zeit der Wiederholungen der priifungen, 
ala es drei Jnhrc und 7 Monatc ail war, las die Vp. (cin. Miidchen), die 
den beaten Erfolg erzielte, so gnt wie ein gewohnliches Kind von 8 Jahren, 
Zu dieser Zeit photographierte man ihre Augenbewegungen, wahrend sie 
eine ihr vollig fremde Geschiclite Ins, und fand diese Bewegungen deneii 
von Kindern in der dritten Schulklasse [an An ge me s sen lie It] iiber legen. 

Urn dringend notiges Licht nuf die wichtige Frage, wie kleine Kinder 
Worter wa lirnehmen, zu weifen, nnalysierte man die Fehler, die in den 
Wdrtcrschatzpriifungen in dieser Untersuchung gemacht wurden. Das in- 
teresaanteste Resultat dieser Analyse war vielleicht der Befund, dass die 
Inversion ' cler Wdrter von links nach rechts bci schr jungen Kindern weiiig 
Verwirrung veriirsacht. 

Ziin Schlusse wurden alle Entwicklungs- und Umgebiingsf .^ktoren die 
vielleicht den Erfolg bei dem Lesen beeinfliissen konnten. analysiert und 
bcsprochen. Davidson, 
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PREFACE 


When the writer began this statistical study of the 
Seashore-Kwalwasser battery he believed that little had 
been done along similar lines. As the work progressed, 
a considerable body of data was come upon. It was 
similar in certain respects to what he had been as- 
sembling, but was scattered in numerous articles. 
Much work was done apparently at about the time his 
data were being collected. 

Errors are likely to creep into a study of this type. 
Sins of omission are also probable, although many 
omissions are intentional, i.e., references to the major- 
ity of “popular” articles which deal with this battery. 
There may be readers who will dislike the methods of 
presenting data. Certain of the experimenters whose 
studies are herein discussed may conceivably object 
to the manner in which their materials are treated. 
The writer defends himself by merely stating that he 
desired to make comparisons, and arbitrarily chose cer- 
tain procedures. For his errors and idiosyncrasies 
he begs charity. 

Dr. Robert H. Seashore of the University of Oregon 
kindly supplied the Iowa pitch and intensity data. 
Dean Jack Dunlap of the Territorial Normal and 
Training School, Hawaii, cooperated in obtaining the 
Kwalwasser scores on Hawaiian subjects. The Hong 
Kong data were collected by Mr. Charles Voegelin. 
Professor Norval Church of Columbia collected cer- 
tain data from the fifth and eighth grades of San Jose, 
California, The section of the study which deals with 
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oriental subjects was financed by a Stanford Univer- 
sSity grant, a portion of which came from the Laura 
Spelnian Rockefeller Memorial Foundation. Grate- 
ful acknowledgment is due Miss E, A. McAnulty of 
the Los Angeles City Schools and especially Mr. 
Quinn McNemar of Stanford for statistical advice. 
Possible statistical errors, however, should be charged 
solely to the writer. It is obvious that this study would 
have been impossible but for the cooperation of the 
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Introduction 

Carefully controlled stimuli are obviously needed 
in any study of human behavior. The Seashore 
Columbia battery (72) and the Kwalwasser Victor 
record (39) possibly present stimuli of such a char- 
acter. Although these sound stimuli show slight phy- 
sical variations from one rendition of the records to 
the next, they are at least constant enough to justify 
careful analysis. The following study was undertaken, 
therefore, to gauge their utility as psychological tools. 

Description of Records 

The Seashore Measures of Musical Talent form a 
battery of six double-face records. The Sense of Pitch 
Test attempts to demonstrate the minutest difference in 
pitch one can detect. One hundred pairs of stimuli 
are presented. The subject records whether the second 
member of a pair is higher or lower in pitch than the 
first member. The test begins with differences (30 d. 
V.) which are apparent to the majority of subjects. 
There are ten pairs in this grade of difficulty. There 
next appear ten which are slightly more difficult to 
discriminate (23 d.v.). These are followed by eight 
more groups of ten each which are still more difficult. 
The magnitudes of difficulty of these remaining eight 
groups are 17 d.v., 12, 8, 1, 2, 3, and 5. When in 

doubt as to a judgment, the subject is urged to guess. 

The basic theory underlying the Sense of Intensity 
Test is similar to that attached to the Sense of Pitch 
Test. The subject listens to sequences of two tones 

[ 297 ] 
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each, and decides whether the second tone is weaker 
or stronger in intensity than the first. In both faces 
of the test the arrangement of times is from easy to 
difficult. As in the test previously mentioned, one 
hundred pairs of stimuli are presented. 

A third, somewhat similar, test is entitled Sense of 
Time. This test attempts to disclose the minutest 
differences in time one can detect. The subject hears 
one hundred sets of stimuli. Each set is composed of 
three clicks which mark off (i,e., bound) two intervals 
of time. The second interval is to be rated as longer 
or shorter than the first. As in the previously men- 
tioned tests, the sets of stimuli are grouped into tens 
which are supposed to be of equal difficulty. The 
magnitude of the temporal differences between the 
intervals in the first and second groups is 20 hun- 
dredths of a second; in the third and fourth groups, 14 
hundredths; in the fifth and tenth, 9 hundredths; in 
the sixth and seventh, 2 hundredths; and in the eighth 
and ninth, S hundredths. 

In the Sense of Consonance Test, 50 pairs of simul- 
taneous dyads are offered. The subject compares the 
consonance of the members of each pair, and rates the 
second as 'Tetter” or “worse” than the first. The sped- 
fic manner in which “consonance” is defined will be 
discussed later. 

The Sense of Rhythm Test is the newest member of 
the battery. It is made up of 50 rhythmic patterns 
which are each played twice, either in the same or in 
altered form. The subject classifies the repetition as 
“same” or “different.” 
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“Tonnl memory” is tested by the presentation of a 
series of tones played twice. In the second playing, 
one note is changed. The subject is to count mentally 
and record, by number, which note is changed. There 
are supposed to be five degrees of difficulty — -two notes 
each (played twice) in the first series of ten, three in 
the next, then four, then five, and, lastly, six. The 
test thus contains 50 series in all. 

The Kwalwasser battery includes tests of “melodic 
and harmonic sensitivity.” Each test consists of 35 
items which are to be rated as “good” or “bad.” The 
Melodic Sensitivity Test presents a series of two-meas- 
ure melodic progressions. The Harmonic Sensitivity 
Test employs progressions which consist of three 
chords each. 


Reliabilities 
Data on Adults 

Two types of reliability measures have been em- 
ployed for these tests — retest and split-half correla- 
tions. In this section of the monograph the varieties 
Avill be discussed for each test in turn. The correlation 
coefficients are product-moment r’s unless specifically 
mentioned as different. Probable errors have been 
figured from the Toops Chart wherever the author in 
question has not reported them. 

Pitch. Ill the fall of 1919, Gaw (22) gave five mem- 
bers of the Seashore battery to a group of music stu- 
dents. Retests were taken in the spring of 1920. A 
similar procedure was undertaken for a group of nor- 
mal-school students. Pitch was found to have reliabili- 
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ties of .90=t,02 for the former group and of .73=t.05 for 
the latter. 

With retests on college students Lanier (43) found 
a reliability of .68±.04. Approximately five months, 
elapsed between tests. 

Peterson (60) has been gathering information on 
the subject of racial differences for some years. In 
one experiment his pitch retest reliabilities were .88d= 
.02 for white college students (Peabody College) and 
.77=t.02 for the colored (Fisk). In another study he 
and Lanier (62) found values of .69±.03 for white 
college students and .S8±.04 for colored students. 

Junior- and senior-high-school students served as sub- 
jects for Brown (7). There was an interval of about 
four months between tests. A reliability of .71 ±.03 
was reported. In a strict sense high-school subjects are 
not to be classified as adults on these tests. Their scores 
would fall between the adult and eighth-grade norms. 
This study checked a previous one by Ruch and Stod- 
dard (64), who recorded in their book, Tests and 
Measurements in High School Instruction, a reli- 
ability of .70±.04- 

As reported by McGinnis (51), McCarthy found a 
retest reliability of .70. The test was given to school 
children, junior-high, and college students.^ 

Highsmith (31) has studied the records of 59 girls 
who entered the School of Music of the North Caro- 

^McCarthy (S0<7) found pitch and memory retests similar to 
those of Brown. Intensity retests ranged from .48 to .69 (2'7=58). 
Grifitts (25fl) retested 32 subjects after a week with the following 
coefficients: pitch, .73; Intensity, .76; time, .81; consonance, .60; and 
memory, .83. 
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lina College for Women in September, 1922. Pitch 
was found to hive a retest reliability of .76. For some 
reason not stated the record was not given in the nor- 
mal manner. The sequence was: face A, face B, A, B, 
and then face B again. 

The act of splitting tests into equivalent halves may 
be accomplished in a number of ways. Lanier (43) 
has correlated the odd items of the pitch test against 
the even with a resulting value of .81 ±.02. The same 
method, as employed by the present writer, yielded 
.74±.02 and .75±.02 for two groups from the State 
University of Iowa, and .76±.02 for a similar Stan- 
ford group. The subjects for the three groups were all 
from large classes in elementary psychology.® 

Murdock (54) has studied the abilities in the pitch 
test as found among various racial groups of Hawaii. 
A reliability of .63 was reported. Its significance is 
not entirely clear, since the groups were selected by 
excluding those who scored below a certain arbitrary 
score.® 

The Seashore tests are so constituted that the top 
five rows of tabulated responses should be equivalent 

^Reported in part at the 1927 meeting of the Western Psycho- 
logricfil Association. 

^McCarthy (50^), with a population of 58 adults, found values 
of .77 for pitch, ,62 for intensity, and .74 for memory. A voca- 
tional class of 35 gave corresponding values of .84, .46, and .80. 
The consonance value was .48 and the time, .57, 

Stanton and Koerth (81rt) reported odd-even values for two 
groups (iV=l57 and 200). The values were! pitch, .60 and .51; 
intensity, .82 and .78; time, .67 and .66; consonance, .46 and .58; 
memory, .90 and .85. Retest values on 57 subjects (the retests 
occurred after three years of intensive musical training and educa- 
tion) were reported as: pitch, .54; intensity, ,80; time, .45; conso- 
nance, ,62; and memory, .83. 
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to the bottom five. Lanier found that these two por- 
tions of the test intercorrelated to the extent of .8+± 
.02. With the same three groups mentioned above, the 
writer found values of .7l=t.02, .74±.02, and .73± 
. 02 . 

In contrasting the retest and the split-half methods 
of obtaining reliabilities, it can be said that the latter 
is probably the more meaningful for at least the 
following reasons. First, it is a difficult matter to keep 
up the interest in a second rendition of what to most 
subjects are uninteresting and fatiguing tests. Second, 
by the time of the retest the more intelligent subjects 
may begin to note various cues which will raise their 
scores. Third, and probably of small importance when 
the tests are not immediately presented for the second 
time, is the possible memory carryover. 

From the Stanford data, the sigma of the mean was 
found to be 7.5.* If the reliability is assumed to be 
.75, the P.E. of the measurement becomes about 2.5. 
If the problem arises of predicting the range of any 
true score, one usually marks off 4 P.£.^ on either 

side of the raw score in question. If this is done, it 
will be seen that for the range of a true score to be in 
the highest third of the distribution, a subject must 
score 94% (100 percentile) or better. To score in 
the lowest third, he must test 67% (11 percentile) or 
worse. 

While consistent reliabilities of .90 and over are 
always desirable, the reliabilities recorded here are 

*The present writer’s sigmiis are a little smaller, in the main, than 
those reported by R. C. Larson (47). 
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fairly good, in the main. The Sense of Pitch Test, 
then, is a fairly reliable test. 

Intensity.^ The retest reliabilities, as reported by 
the previously mentioned pitch experimenters, were 
as follows: Gaw, .S5±.06, and .94±.01 ; Lanier, .60 
=t.04; Peterson, no data from his first groups, .75 =t 
.03 for white students, and .65±.03 for Negroes; 
Brown, .6S±,04; Ruch and Stoddard, .66=h.04; Mc- 
Carthy, .68 ; Highsmith, .50=t.07 (sequence of record 
faces was A, B, A) . 

Lanier found an odd-even reliability for the inten- 
sity test of .67±:.04. The writer’s data on four Iowa 
groups show values of .72±.02, .61±.03, .65±.02, and 
.63±.03, while for a Stanford group the figure was .66 
=b.03. Lanier’s corresponding top-bottom reliability 
was .61 ±.04. For the writer, the coefficients were .69 
±.03, .57±.03, .56±.02, .58±.03, and .62±.03, re- 
spectively. Two additional groups gave values of .51 
±.03 and .66±.03. The intensity test is so constructed 
that the phonograph record faces are practically 
equivalent. Thus a correlation between the two faces 
should give a measure of reliability. This value was 
figured for two of the writer’s Stanford groups and 
was found to be .60±.03 and .5l±.03. 

The sigma of the mean of the Stanford data was 
found to be 5.6. An assumed reliability of .66 will 
give a P.F-„ of about 2.2. By methods discussed 

under pitch discrimination it was found that for a sub- 
ject’s true score to fall into the upper third of the dis- 
tribution, it must be perfect (100 percentile). A score 


®See footnotes under Pitch. 
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of 77 (8 percentile) or worse will put it in the lowest 
third. 

From a consideration of the reliabilities reported 
for the Sense of Intensity Test, we must conclude that 
it has not the reliability status of the Sense of Pitch 
record. 

Time^ The retest reliabilities, as reported by the 
previously mentioned pitch experimenters, were as 
follows; Gaw, .46d=.07, and .56±.07; Lanier, .S0=fc 
.05; Peterson, no data for his first groups, .45±.05 
for white students and .62=t.03 for Negroes; Brown, 
.48=t.0S ; Ruch and Stoddard, .53±.OS; McCarthy, no 
data; Highsmith, .52=fc.07 (sequence of record faces 
was A, B, A) . 

Lanier found an odd-even reliability for the time 
test of .54±.05. The writer’s data on his Stanford 
group show a value of .51 ±.04. Lanier’s correspond- 
ing top-bottom reliability was .59±.04, For the writer 
the coelRcients were .41 ±.05 and ,46±.04. The time 
test is so constructed that half of the record which in- 
cludes tabulated Columns A, C, E, G, and I should 
be comparable to the half made up of Columns B, D, 
F, H, and J. Correlations between these two halves 
(by the writer) gave values of .45±.05, and .52±.04. 

The sigma of the mean of the Stanford data was 
found to be 6.9. > An assumed reliability of .51 will 
give a of about 3.3. By methods discussed 

under pitch discrimination, it was found that for a 
subject’s true score to fall into the upper third of the 
distribution, it must be 94 (100 percentile) or better. 


®See footnotes under Pilch. 
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A score of 62 (3 percentile) or worse will put it in the 
lowest third. 

The above-mentioned reliability coefficients for tbe 
Sense of Time Test indicate that, while the test may 
be usable in certain connections, caution must always 
be observed when important conclusions are based on 
a measure which possesses such a low reliability. 

Consonance.'' The retest reliabilities as reported by 
the previously mentioned experimenters were as 
follows; Gaw, .49dr.08, and .S7±:.07; Lanier, .44± 
.05; Peterson, .68=t:.04 for the white students and .52 
±.03 for the Negroes of his first groups, and .59± 
.04 for the white students and .41 ±.04 for the Negroes 
of his Second groups; Brown, .43±.05; Ruch and 
Stoddard, ,35±, 06; McCarthy, no data; Highsmith, 
.53±.06 (sequence of record faces was A, B, A, B). 
D. L, Larson (46) reported an unpublished State Uni- 
versity of Iowa study on normal-school students in 
which the reliability was only .36±.06. In a special 
study of the consonance test, Heinlein (27) tested two 
groups of students and retested them after a rest period. 
The present writer has computed rank correlations for 
Heinlein’s groups, and has found them to be: rho=.60, 
and .46. These values would approximate r's of .62± 
,07 and .48±.09. 

In the studies reported so far, the test directions have 
been followed with varying degrees of faithfulness. 
D. L. Larson (46) at the State University of Iowa 
laboratory has carried out perhaps the most careful 
retests of the consonance test on record. She especially 


'^Sec footnotes under Pitch-. 
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; to make the directions perfectly clear. Re- 

Vt^&tSyiQf two groups, after several months, correlated 
and ,6S±.02 with the original scores. 

^ound an odd-even reliability for the conso- 
lihance test of .33d=.06. The writer's data on his Stan- 
ford group show a value of .36±.05. Lanier’s cor- 
responding top-bottom reliability was .4S±.05. For 
the writer the coefficient was .33±.OS. Between the 
two faces of the consonance record the latter found a 
correlation of .IbJ^.OS, The consonance record was 
treated as a preference test in the collection of the 
Stanford data. 

The sigma of the mean of the Stanford data was 
found to be 3.3 (twice this value if figured in terms of 
the percentage correct). An assumed reliability of 
.6S will give a of about 1.4, By methods dis- 

cussed under pitch discrimination, it was found that 
for a subject’s true score to fall into the upper third 
of the distribution, it must be 82% (99 percentile) or 
better. A score of 55% (4 percentile) or worse will 
put it in the lowest third. 

The above data indicate that the Sense of Conso- 
nance Test is not reliable. While certain experiment- 
ers might think it usable, the present writer would 
hesitate to put much trust in a test which is so un- 
reliable. 

Rhythm. The retest reliabilities, as reported by the 
previously mentioned experimenters, were as follows: 
Gaw, no data; Lanier, .43=t.05; Peterson, no data for 
his first groups, .50±.05 for white students and .45=t 
.04 for Negroes; Brown, .29±.06; Ruch and Stoddard, 
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.50±.OS; McCarthy, no data. In an unpublished study 
from the University of Oregon, E, Poorman found 
retest reliabilities of .53±.07, and .53=t:.06. The* teats 
were given two weeks apart. 

Lanier found an odd-even reliability for the rhythm 
test of .35±,06. The writer’s data on his Stanford 
group show a value of .47=fc.04. Lanier’s correspond- 
ing top-bottom reliability was .28±.06. For the writer 
the coefEcient was .43±.04. The two faces of the 
rhythm record were found by the latter to correlate 
at .39±.05. 

The sigma of the mean of the Stanford data was 
found to be 4.1 (twice this value of the percentage cor- 
rect is considered). An assumed reliability of .47 will 
give a of about 2.0. By methods discussed 

under pitch discrimination, it was found that for a 
subject’s true score to fall into the upper third of 
the distribution, it must be perfect. A score of 60% 
(on Stanford norms — no equivalent Seashore per- 
centile is given, since it will be shown that the Seashore 
rhythm norms are incorrect) or worse will put it in the 
lowest third. 

The Sense of Rhythm Test is apparently in the class 
of the Sense of Consonance Test, It is not very 
reliable. 

Tonal M em ory? The retest reliabilities, as reported 
by the previously mentioned experimenters, were as 
follows; Gaw, .90±.02 and .88dz.04; Lanier, .67=fc 
.04; Peterson, no data for the first group, .67=i=.03 for 
white students and .80±,02 for Negroes; Brown, .59 


®Sec footnotes under Pitch. 
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=t:.04; Ruch and Stoddard, .66±.04; McCarthy, no 
data; Highsmith, ,83±.03 (sequence of record faces 
was A, B, A, B). 

Lanier found an odd-even reliability for the 
memory test of .74±.03. The writer’s data on his 
Stanford group show a value of .83±.02. Lanier’s 
corresponding top-bottom reliability was .60±.04. For 
the writer the coefficient was .81 ±.02. 

I 

The sigma of the mean of the Stanford data was 
found to be 7-2 (twice this value if the percentage cor- 
rect is considered) . An assumed reliability of .83 
will give a of about 1.9. By methods discussed 

under pitch discrimination, it was found that for a sub- 
ject’s true score to fall into the upper third of the dis- 
tribution, it must be 94% (95 percentile) or better. A 
score of 51% (10 percentile) or worse will put it in the 
lowest third. 

The Tonal Memory Test® ranks with Sense of Pitch 
as a fairly reliable test. 

T/ie Kwal'wasser Test's,^'' As far as the writer is 
aware, his is the only study on record of the Kwal- 
wasser reliabilities. He has given retests to a Stan- 
ford group after three months with resulting coeffi- 
cients of .57±.05 for melody and .50±.06 for har- 
mony. In a study of two other groups, he found odd- 

■ ®The Tonal Memory Test is frequently termed "memory'* test 
in this monogtiiph. 

^°The tests of Melodic and Harmonic Sensitivity are frequently 
termed the "melody" and "harmony" tests irl this monograph. Care 
should be Liken to distinguish these records from otliere recently 
Issued by Kwalwasser in cooperation with Professor P. Wi Dykema 
of Columbia, The new ones, which are not discussed in this mono- 
graph, are Numbers 302, 303, 304, 305, and 306, A and B (Victor). 
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even reliabilities for the melody test of .26=t.05 and 
.42±.0S. Those for harmony were .17=fc,05 and .21 
±,06. Correlations between the first and second halves 
of the tests gave values for one group of subjects of .12 
±.05 and .30±.05 for melody and harmony, re- 
spectively. Needless to say, these two Kwalwasser 
tests have rather poor reliabilities, 

The sigma of the mean of the Stanford melody data 
was found to be 3.2, An assumed reliability of ,42 
will give a of about 1.6. By methods discussed 

under pitch discrimination, it was found- that for a true 
score to fall into the upper third of the distribution it 
must be 33 (raw score) or better. A score of 19 or 
worse will put it in the lowest third. . 

The sigma of the mean of the Stanford harmony 
data was found to be 2.7. An assumed reliability of 
.21 will give a of about 1,7. It was found that 

for a true score to fall into the upper third of the dis- 
tribution it must be 33 (raw score) or better. A score 
of 17 or worse will put it in the lowest third. 

Data on Younger Subjects 

McGinnis' Data. McGinnis (51) has given the 
pitch, intensity, and consonance tests to preschool chil- 
dren. A new technique for giving and scoring the 
tests was instituted. Retest reliabilities were found to 
be: pitch, — .02±.17; intensity, .43±.14; and conso- 
nance, .37±.15 (rank coefficients). Although the re- 
liabilities are extremely low, it may prove possible to 
alter techniques, and raise them in the future. 

R. C. Larson’s Data, By the method of retesting 



310 


GENBTIC PSYCHOLOGY MONOGRAPHS 


immediately after the first rendition of each test {see 
page 317), Mrs. Larson (47) has computed values for 
grade-school students. There were two groups of 
eighth-graders with populations of 200 and 100, re- 
spectively, who gave correlations as follows: pitch, .83 
=t.01, .85±.02; intensity, .80±.02, .83±.02; time, .59 
±.03, .62±.04; consonance, .55±.03, .54±.05; 

memory, .87±.01, .88±.02; rhythm, .56±,03, .59± 
.05. The seventh-grade subjects gave these values: 
pitch, .90±.01 ; intensity, ,78±.03 ; time, .69±.03 ; 
consonance, .57±.04; tonal memory, .90±.01 ; rhythm, 
.54±.05. For the sixth grade, the values were: pitch, 
.82±.01 ; intensity, .83±.02; time, .80±.02; conso- 
nance, .S7±.04; memory, .84±.02; rhythm, .42±.05. 
The fifth-graders gave values as follows: pitch, .84± 
.02; intensity, .81±.02; time, .85±.02; consonance, .36 
±.05; memory, .84±,02; rhythm, .46±.04. When the 
sixth-graders were retested, in five months, the retest 
correlations, with the exception of pitch, were found to 
be lower than those computed for the same sitting. 

Churches Data. Under the writer’s guidance, Nor- 
val Church has given the Seashore-Kwalwasser bat- 
tery to fifth- and eighth-grade subjects at San Jose, 
California. For the eighth grade the odd-even relia- 
bilities were: pitch, .80±.02; intensity, .75±.02; time, 
,62±.03; memory, .78±.02; consonance, .43±.04; 
rhythm, .30±,04; melody, .37±.04; harmony, .21± 
.05. The fifth-graders gave values of: pitch, .86± 
.01; intensity, .75±.02; time, .S8±.03; memory, .74 
±.02; consonance, .39±.05; rhythm, .4S±.04; melody, 
,40±.04; harmony, .36±,04. These data indicate that 
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ulft) and other values were derived. Second, rows two 
and three were correlated. This value was averaged 
with the initial coefficient to make up the “mean of the 
two correlations.” This new value was, in turn, sub- 
stituted in the formula. The third check was the 
“best fit” method employed by Holzinger and Clay- 
ton. Lanier concluded from his study of this portion 
of his work : 

' “For the majority of tests used here (four of the six) the 
actual reh'ahilitlcs given by correlating incieused lengths 
within one test lie within one probable error of the corre- 
sponding predicated reliabilities. The best fit values are 
slightly more accurate than this and are so for all six 
tests," 

Lanier also compared the actual and predicted re- 
liabilities of the tests when increased in length at 
different sittings. Row one was correlated with row 
one of the retest. Rows one and two were correlated 
•with rows one and two of the retest (sums) . This pro- 
cedure went on until the entire test (all ten rows) 
was correlated with its retest. As before, three checks 
were employed. First, the initial r (row one versus 
row one of the retest) was substituted in the Spearman- 
Brown formula. Second, a mean was obtained by cor- 
relating each row with the corresponding one in the 
retest (one with one, two with two, etc.) , and was sub- 
stituted in the formula. Third, a “best fit” value was 
determined. 

Concerning his results, Lanier has declared ; 

In all six tests there is marked ovcr-piccliction when 
either the initial or the mean coefficient is used, b, Xhc 
'best* value gives predictions that generally include the 
actual reliability, within a range of from’ one to two prob- 
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able errors, c. In five of the six tests there is marked 
over- estimation, when the correlation of the halves of test 
A is substituted in the formula. The same is true of the 
predictions based upon the correlation of the odd and even 
elements, Inasmuch as these two sets of predictions are 
the ones of most practical import, the fact that they are 
far too high is interesting. It would seem that one 
should be very cautious in estimating the result to be ex- 
pected with repeating a test from a value secured under 
the relatively constant conditions that prevail at a single 
testing, d. In three of these tests the correlation of the 
first half with the second furnishes the more accurate 
basis for prediction, while in the otlicr three the odd-even 
correlation leads to better estimations of reliability, e. 

The results from tlie tests for pitch, consonance and 
rhythm show that all three might be decreased in length 
at least one-half with no loss in reliability,” 

The present writer has reported certain further data 
concerning the relation of the Spearman-Brown form- 
ula and the Seashore tests, His method has been to 
cut each test in half, find the odd-even reliabilities of 
these halves, step them up by the formula, and then 
compare the results with the previously determined re- 
liabilities of the entire tests. Thus, odd-even reli- 
abilities of the upper five rows, and similarly of the 
lower five rows, were figured for the pitch, intensity, 
and time records. These values were stepped up, and 
were then compared, with the top-bottom reliabilities 
of the entire tests. As has been previously mentioned, 
the intensity test was split in a second way. It is so 
arranged that face A is roughly comparable to face B. 
It was, then, a simple matter to find the reliabilities 
of face A and face B, and to compare their stepped-up 
values with the correlation between the faces. A some- 
what similar split of the time test has been mentioned 
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as possible. Columns A, C, E, G, and I make up a 
half section roughly comparable to Columns B, D, 
F, H, and J. The augmented reliabilities of these 
separate sections were compared with the intercor- 
relations of the sections. These data make it seem 
“that the Speartnan-Brown formula functions as per- 
fectly as can be hoped when reliabilities on groups 
agree no better than they do" ( 14) . 

Elsewhere the writer has given his reasons for be- 
lieving that the split-half method of obtaining reli- 
abilities is a better one than the principle of retesting, 
Lanier (4-3, 44), although mentioning the lack of pro- 
per testing conditions common to second renditions, 
appeared to feel that retest reliabilities are better. In 
correspondence with the writer, he has stated that it 
is a moot question. 

Attempts to Raise Reliabilities 

Consonance. In an attempt to raise its reliability, 
the writer decided to treat the Sense of Consonance 
Test as if it were a preference test. This is what a 
majority of subjects make it, regardless of its compli- 
cated directions. First of all, the subjects’ responses 
were tabulated. Only those items were kept in the 
scoring key which showed significant differences, that 
is, were predominantly liked or disliked. It was de- 
cided that, for a percentage of likes or dislikes to be 
significant, the DA ^ must equal 3.‘“ For the population 

used, this meant that the percentage of difiference must 

writer gratefully acknowledges the statistical aid of Q, 
McNemar and E. A, McAnulty in this connection. 
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be at least 63-37. That is, at least 63% of the votes 
for a certain item were to be for “like” (or “dislike”) 
before that item was kept in the test. This caused the 
elimination of several items. The subjects’ ballots 
formed the criteria of correctness. 

Sad to say, the odd-even reliability of the consonance 
test was even lower when scored in this new manner 
(.30±.05) than it was when the usual scoring-, sheet 
was employed (.36±.04). The new procedure failed 
to add benefit here.“ 

Kwalwasser Tests. When this procedure was 
applied to the Kwalwasser tests, the reliabilities were 
slightly enhanced. The value for melody changed 
from .26±.05 to ,47±.0S. That of harmony, which 
had been .17±.05, became .61 ±.04. Other subjects 
were given the tests to ascertain the stability of this 
method of procedure. Harmony scores, which showed 
a reliability of .21 ±.06 when the Kwalwasser scoring 
sheet was used now gave a value of ,51±.05. Simi- 
larly, melody scores which had a reliability of .42± 
.05 now became .49±.0S. It has thus proved possible 
to raise slightly the odd-even reliabilities of the Kwal- 
wasser tests. They are still low, however, approximat- 
ing those found for the Seashore time test. 

Rhythm. It has been noted above that the rhythm 
test’s reliability is extremely low. In a succeeding sec- 
tion it will be shown that the Stanford median values 
do not check with the original Iowa norms. The writer 
decided to change the phonograph speed from 78 r. 

JSReported in part at the 1929 meeting of the Western Psycho- 
logical Association. 
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p.ni, (the speed used for ail the tests with the exception 
of Sense of Time) to that of 60 r.p.m. (the speed em- 
ployed for the time test) in nn effort to help matters. 
The reliability, however, was even lower (a drop from 
.47=fc.04 to .37±.04 on a comparable group). 

Intensiiy. All the testing reported by the present 
writer has been done on old-style phonographs com- 
parable to the instruments employed by Seashore in 
the original work of standardization. With the excep- 
tion of one study, to be reported later, this is true of all 
the studies of others. At least, one can find no state- 
ments to the contrary. Largely to find the effect on the 
mean and median scores, the writer varied this proce- 
dure with 108 university students by giving the inten- 
sity test on the Panatrope“ at its maximum intensity. 
The odd-even reliability fell from the values previously 
reported to ,4-2±.0S for this new group. 

R. G. Larson's Data. Mrs. Larson (47) has as- 
sembled data in which retests were given immediately 
following the first rendition of the tests. Her subjects 
were two groups of university students — one with a 
population of 200, and the other of 100. Her values 
were as follows; pitch, .80=t,02, .89±.01; intensity, 
.75d=.02, .78±.03; time, .68=t.03, .73=t:.03; conso- 
nance, .71 ±.02, .74±.02; tonal memory, .92±.01, .95 
±.01; rhythm, .68±.02, .72±.03. These values are 
considerably higher than the correlations reported so 
far. This may be due to a better type of technique 
employed or to a factor unique in this variety of reli- 

^•‘The writer is grateful to the Slicrman-Ciay Co,, of Frilo Alto, 
Ciilifornln, for the loan of the Panatrope. 
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ability coefficient. The present writer is inclined to 
the belief that there is grave danger of at least a small 
memory carryover which will be sufficient to make the 
correlations spuriously high. For this reason he does 
not accept these values as reliability coefficients in the 
strict sense of the term. 

Salisbury-Smith Data. Another experiment in 
which retests were immediately given was carried on 
by Salisbury’ and Smith (65). The values for fresh- 
men normal-school students were: pitch, .93 ±.01; in- 
tensity, .90±.01 ; time, .83±.02; consonance, .70±.03 ; 
memory, .94±.01 ; rhythm, .83±.02. 

These experimenters also modified the pitch test so 
that the items were scaled from less to more difficult. 
The modified and original forms of the pitch test 
were found to intercorrelate with a value of .90±.04. 
This was presumably of the nature of an immediate re- 
test, and, if so, suffers from the error mentioned above. 

Lanier's Data. ’With a group of 130 subjects, the 
Seashore time test was found by Lanier (45) to have a 
retest reliability of .45. However, when a similar study 
was made of 20 male sophomore students in a class 
in experimental psychology in New York University, 
the retest value fell to .39, although the directions were 
carefully followed. With the 130 subjects, rhythm 
retested at .50. With the 2Q, it fell to .42. Lanier is 
now working on six different approaches to the 
measurement of time intervals. 

Reliabilities of Immediate Retests. The opinion 
has been expressed that a retest given immediately 
following the first rendition of a test should have a 
higher reliability than the initial test. The writer’s 
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data show little difference in the magnitudes of the 
reliabilities. What might be gained in “test wisdom” 
and the like on the retest is apparently compensated for 
by the ennui of the procedure, The following odd- 
even reliabilities were found for certain Stanford 
groups — initial pitch value, .72±.03; pitch retest, .69 
d=.03 ; initial pitch value, .68±.03 ; pitch retest, ,67=t: 
.03; initial intensity value, .62zt.03; intensity retest, 
,64=t.03. 

In her data on immediate retesting R. C. Larson 
(47) found little difference in the means of the two 
testings. This fact would seem to work in well with 
the present writer’s findings reported above. 

I NTERCORRELATIONS 

In a discussion of a test battery it is important to 
learn the intercorrelationa of the test scores. C. E. 
Seashore (67), who has devised the majority of the 
tests in question, has reported a correlation of .17=±= 
.04 between the pitch and time tests. In an article 
which he and Mount (72) have written the findings 
Covered several years. The 191 1 data reveal that pitch 
discrimination correlated with intensity to the extent 
of .13±.05, and with consonance .33±.0S. The conso- 
nance-intensity correlation gave a value of — .03d=.0S 
(Spearman R employed). 

From their 1916 data (Pearson product-moment r 
used), the correlations shown in Table 1 were 
assembled. From this table one might conclude that 
the only serious overlapping among these tests is be- 
tween pitch discrimination and tonal memory. 
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TABLE 1 


(From Seashore and Mount) 



Consonance 

Intensity 

Time 

Tonal memory 

Pitch 

,21 ±.01 

.09 ±.04 

'.17'+',0+ 

,52-1-. 03 

Consonance 


.Udi.04 

.07±.OS 

.23±.0+ 

Intensity 



.15±.0+ 

.26±.04 

Time 




.17±.03 


TABLE 2 
(From Weaver) 



Consonance 

Intensity 

Time 

Tonal memory 

Pitch 

.78±.03 

.32±.06 

.30±.06 

,52±.05 

Consonance 

Intensity 

Time 


,34±.07 

.48 ±.05 
-23 ±.07 

.75 ±.03 
,20±.Cl7 
.2B±.06 


TABLE 3 

(From B.. H. Seashore) 



Time 

Tonal memory 

Rhythm 

Pitch 

.37±.08 

.64±.06 

.32±,09 

Time 


.57±.06 

.52±.(17 

Tonal memory 



.56±.06 


With an early form of the consonance test, Malrri- 
berg (50) found that it correlated .18 with pitch, and 
.34 with tonal memory. 

A study of Weaver (85) is reported in Table 2. 
Weaver’s correlations are somewhat larger than those 
of Seashore and Mount. Consonance is especially at 
variance. This test is so unreliable, however, and its 
directions are so misleading, practically any correla- 
tion might be expected. 

A correlation between scores on the rhythm and 
time tests given at the State University of Iowa was 
reported as — ,02±.04 by R. H. Seashore (73). On 
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TABLE 4 

(From R. H. Seashore) 


1 , 

Rhytiim 

^12.8 

.30 

2. 

Time 

'■in.2 


t 

Tonal memory 

^20.L 

.38 

1 , 

Rhyciim 

^12.3 

.50 

2. 

Tonal memory 

^ta.2 

.0+ 

3. 

Pitch 


.58 


TABLE 5 
(From BrorPrt) 


Consonance 

Intensity 

Time 

TonoJ memory Rhythm 

Pitch .29 ±.06 

.25±.06 

.20±.06 

.52±.05 

.16±.0& 

Cotisonnncc 

-*,04±.07 

,09±.07 

.22±.06 

.09±.07 

Intensity 


.AOi.Ofi 

■00±.07 

.23 ±.06 

Time 



.20±.06 

.00±.07 

Tonnl memory 




.33±.06 


Other subjects this same writer found the correlations 
given in Table 3. By the use of the partial correla- 
tion method on portions of the data, further analyses 
were obtained (Table 4) . These correlations are 
not in keeping with those of previous studies nor with 
the data to be reported later. The differences are 
possibly due in part to the technique employed and to 
the small number of subjects. All subjects who scored 
below So percentile were retested and given the grades 
made on the second trial. During this same study Sea- 
shore selected from a class the subjects who made the 
13 highest and the 13 lowest scores on the rhythm 
test, and correlated their scores with those on tonal 
memory. This technique gave the high correlation of 
.91±.02. 

Brown (7), in a study of high-school juniors and 
seniors, found the correlations reported in Table 5. 
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McGinnis (51) has reported a study made by Mc- 
Carthy on school children, junior-high, and college 
students. Intensity was found to intercorrelate with 
pitch from .09 to ,38. Consonance-pitch intercorrela- 
tions ranged from ,21 to .48, and consonance-intensity 
from .10 to .16. The same intercorrelations on Mc- 
Ginnis’ preschool children were .49, .62, and .26, re- 
spectively (rank coefficients). 

Rhythm was found by De Graff (11) to correlate 
with tonal memory to the extent of .46, with intensity 
.07, and with time .25. By the use of partial correla- 
tions, these became: rhythm and time with intensity 
constant, .25 ; rhythm and intensity with time constant, 
. 00 . 

Hollingworth (32) has studied a group of 49 fifth- 
grade children (median age 10 years 4 months) who 
have IQ’s above 135. Table 6 displays the results of 
Seashore intercorrelations. The relatively high corre- 
lation between pitch and time is the striking variant 
here. 

In his book, Tests and Measurements in Music, 
Kwalwasser (40) has commented as follows; “The 
correlations between scores earned on time and rhythm 
and intensity and rhythm are very low. It was found, 
however, that the correlation between tonal memory 


TABLE 6 
(From Hollingworth) 



Consonance 

Intensity 

Time 

Tonai rnemory 

Pitch 

Consonance 

Intensity 

Time 

.34±:.09 

.15i:.09 

.51zt:.07 
.47=!:. 08 
.OSzh.lO 

A6±M 
.34ifc.09 
— .09±.10 
.25±:.09 
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TABLE 7 

(From Salisbury and Smith 1926) 


Consonnnee 

Intensity 

Time 

Tonal memory Rhythm 

Pitch .i4-±.05 

Consonance 

Intensity 

Time 

Tonal memory 


.3fl±.05 

.32=t.05 

A3±.Q5 

A9±.0S 
A2=t,0S 
.41 ±.05 
.39±.05 

.20±.06 

,06±.06 

,2S±.06 

.42±.05 

i51±.0+ 

TABLE 8 

(From Salisbury and Smith 1927) 

Consononce 

Time Tonal memory 

Rhythm 

Pitcli 

Consonance 

Time 

Tonal memory 

JOJr.OS 

.45 ±.05 
.32±.05 

,60±,04 

.26±.05 

.39±.0S 

.43±,05 

.09±.06 

.47±.05 

,51±.0+ 


and fhythm is rather high •(-I-.49) . This is the highest 
correlation to be found between any two tests of the 
Seashore battery.” The present writer does not know 
upon what data Kwalwasser has based these statements. 

Scores by freshmen normal-school students were 
found by Salisbury and Smith (65) to have inter- 
correlations as shown in Table 7. 

These same experimenters gave four of the battery 
again the following year to 144 entering freshmen who 
were taking music. The pitch test tvas modified so 
that the items progressed from less difficult to more 
difficult. 

Data on Stanford students are presented in Table 

9 10 

Gaw (23) has worked over the original Iowa 

^^Reported in part at the 1927 meeting of the Western Psycho- 
logical Association. 
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TABLE 9 
(From Farnsworth) 


Conso- 

nance 

Inten- 

sity 

Time 

Tonal 

memory 

Rhythm 

Melody 

Har- 

mony 

Pitch .36±.04 

,15 ±.05 

.11±.05 

.50+.04 

.10±.05 

.29±.0S 

.24±.0S 

Consonance 

.10±.05 

— .09±.05 

,39Hi.04 

.04±.05 

.25±,0S 

.28±.0S 

Intensity 


*11±.05 

.i2±.05 

-17HI.05 

.02rt.05 

.02±.O5 

Time 



.18+.05 

.23±.05 

aSit.OS 

.02±.0S 

Tonal memory 




.3a±,04 

.30±.05 

.37±.04 

Rhythm 





.09±;.0S 

.15±.0S 

Melody 






.24±.0S 


TABLE 10 
(From Gaw) 


Consonance 

Intensity 

Time 

Tonal memory 

Pitch ,24±,03 

.82±.01 , 

.S4±.02 

.77it.01 

Consonance 

.08±.03 

.02±.03 

.17ih.03 

Intensity 


.95 + .00 

.63di.02 

Time 



.73±.02 


TABLE 11 
(From Broom) 


Consonance Intensity Time Tonal memory Rhythm 


Pitch .89±.01 

Consonance 

Intenaity 

Time 

Tonal memory 


.92±,01 .90±,01 

.87±.02 ,86±,02 

.96±:.01 


.88±.01 .90±.01 

.9+±.01 .B9±.01 

.89±.01 .86±.02 

.BSzt.Ol ,83dr.02 

,90±.01 


standardization data for approximately 490 fifth- 
graders. The intercorrelations do not greatly re- 
semble those of adults. 

The subjects of an intercorrelation experiment by 
Broom (6) were ninth-graders. 

Peacock (59) found low intercorrelations for 
Grades 6, 7, and 8. The Seashore tests made up the 
battery studied. 
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R. C, Larson (47) has reported intercorrelations on 
the Seashore tests. In Table 12 the values for the 
eighth-graders will appear above those for the adults. 

The same researcher has run intercorrelations for 
the seventh and fifth grades. In Table \2a the values 
for the fifth-graders will appear above those for the 
seventh-graders. 

Unpublished data worked out by Norval Church 
under the guidance of the present writer gave results 
for fifth- and eighth-graders which are quite compar- 


TABLE 12 
(From Larson) 



Consonance 

Intensity 

Time 

Tonal memory 

Rhythm 

Pitch 

A7±.0i 

.32±M 

.«±,0S 

.33±.06 

.3g±.06 

AS±.oi 

.7ldr.03 

.49±:,0S 

.S+±.05 

.30±.06 

Consonance 


.11±.0+ 

.08±.07 

,16±.07 

,25±.Od 

.30it.06 

,37±,06 

.30±,06 

.tS±.07 

Intensity 



,33±M 

,30±,06 

,37d:.06 

,23 ±.06 
.21 ±.06 

Time 




' .47 ±,05 

.24-t.Od 

.40±.06 

.5i±.05 

TonaJ memory 




,S2±.06 

.37±.06 



TABLE 

I2rt 





(From Larson) 




Consonance 

Intensity 

Time 

Tonal memory 

Rhythm 

Pilch 

,+6±.0S 

r2€±.08 

.15±.07 

.49±.07 

.25^.06 

.33±,08 

.47Hi,05 

.23:±;.06 

.I6:t.09 

Consonance 


.16±,07 

.18±.09 

«20±,07 

.13±.09 

J9±.07 

.29it.08 

.16=t,07 

.23:±.09 

Intensity 



,38±.06 

.39:t.06 

.28±.06 

,<J9±.05 

.46:i:.05 

.29rt.0S 

Time 




,46±.05 

--^.02±.09 

,36±.06 

.26±.08 

Tonal memoiy 




.41 zb. 06 
.11±,09 
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TABLE 13 

(From Church, Farnsworth) 



Conso^ 

nance 

Inten- 

sity 

Time 

Tonal 

memory Rhythm 

Melody 

Har- 

mony 

Pitch 

.18±.05 

.1S±,0S 

.21 ±.05. 
.2S±.0S 

.28it.0S 

.20±.05 

.30±.05 

.33+.0+ 

.32+.05 

.07±.0S 

.26±.05 

.18±.0S 

.04d:.O5 

,14±.0S 

Consonance 

.19±,05 

.22±.05 

.30±.0S 

.1S±.05 

.2lTh.n5 

.33±.04 

.07±.05 

.20+.05 

.29:t.05 

.13±.0S 

.17±.05 

.24±.05 

Intensity 



.29±.05 

,4S±.04 

40±.05 

.42=t,0+ 

.19±.0S 

,13±;.05 

.31d:.0S 

.i+ifc.OS 

.08±.05 

.20zh.O5 

Time 




.23±.05 

.29±M 

.38±,0+ 

-22±.05 

.11±:.05 

.11±.0S 

.2S±.05 

,20±.0S 

Tonal memory 




.13±.05 

.6l±.03 

.44=t.04 

,15it.05 

.10±.O5 

,32±.04 

Rhythm 






J9±.05 

.11±.0S 

.17±,05 

,21±.05 

Melody 







.40±.04 

.Z9d=.Q4 


able to those for adults. In Table 13 the fifth-grade 
results are above the eighth. 

At all ages there appear to be positive correlations 
among the members of the Seashore-Kwalwasser bat- 
tery. The Gaw and Broom data indicate that the 
correlations arc occasionally large*, the remainder of 
the studies would seem to show that the correlations 
are small. The writer has no rationalization to offer 
in explaining away this discrepancy.^® 

Standardization^^ 

Well-standardized tests, if given under the proper 
conditions to large groups of unselected subjects, 

^‘’In a recent article by McCarthy (50ff), intercorrelations were 
reported which were very similar to those found by the present 

writer. ti t 

”Just before this monograph went to press, R. C. Larson 

issued new norms. 
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should yield median scores which equal the fiftieth 
percentile ratings of the criterion groups. The eight 
"music” tests in question have been checked in this 
manner by a number of different workers. 

R. H. Seashore (73) has reported mean percentiles 
on 44 university subjects. The method of averaging 
percentiles does not give quite the result obtained by 
averaging raw scores and then ascertaining the median, 
but the end effect is at least somewhat similar. Sea- 
shore’s results were as follows: pitch, 47.2; time, 58.7; 
51.3 for tonal memory; and 72.2 for rhythm. The 
large variation from 50 percentile in the case of 
rhythm should be noted. In the data to be reported 
from this point on, the median or mean scores will be 
translated into their approximate percentiles on the 
Seashore norms, 

Lanier (43) has recorded mean scores on two pre- 
sentations of the Seashore battery. His percentile 
values were: pitch, 11, 12; intensity, 14, 27; time, 42, 
33; consonance, 36, 34; tonal memory, 21, 14; rhythm, 
35, 24 (^7=106 to 109). These values obviously vary 
considerably from 50. This fact may be accounted for 
by at least four hypotheses, {a) The Seashore norms 
may be incorrect. (Data to be reported subsequently 
indicate that this theory will not explain the 
peculiarity of Lanier’s data.) {b) The directions or 
the technique of procedure may not have been 
followed accurately. (The present writer does not 
feel that this is a tenable hypothesis.) (c) The subjects 
may have been below the mean of Seashore’s criterion 
groups in the test abilities in question. (The Lanier 
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subjects were students of all college classes of the 
Middle Tennessee State Teachers College of Mur- 
freesboro, Tennessee.) [d) The subjects may not have 
paid as careful attention as did the members of the 
Seashore criterion groups. (Lanier has mentioned a 
lack of attention on occasion.) An occasional lack 
of attention is an observation common to most experi- 
ments. However, it is practically impossible to equate 
the amount of attention exhibited in the various studies. 

Brown (7) has also reported mean scores on two 
presentations of the Seashore battery. (It should be 
recalled that the median is the fiftieth percentile. In 
large distributions which follow the normal curve, the 
mean should approximate the median.) Brown’s per- 
centile values were: pitch, 32, 10; intensity, 4, 31 ; time, 
44, 24; consonance, 90, 36; tonal memory, 31, 38; and 
rhythm, 47, 47 (if figured on Seashore’s adult norms). 
The subjects were junior- and senior-high-school stu- 
dents, so might fall between eighth-graders and adults 
(college sophomores). The values on the eighth- 
grade norms were: pitch, 51, 23; intensity, 11, 64; 
time, 81, 60; consonance, 92, 49; tonal memory, 50, 
60; rhythm, 70, 70 (iV=89 to 93). Note the extreme 
variability found in retesting. This is partly due to 
the fact that an extremely slight alteration of the raw 
score will frequently cause a sizable change in the 
percentile standing, Note also that the rhythm per- 
centile is considerably over 50. ■ 

Weaver (85) has studied the test scores of 94 sub- 
jects. His mean scores approximated these percent- 
iles: pitch, 31 ; intensity, 52; time, 55; consonance, 52; 
and tonal memory, 41. 
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As reported by Peterson and Lanier (62), white stu- 
dents from Peabody made scores which were equiva- 
lent to 14 percentile on pitch on the first presentation 
(iV=330), and 27 on the retest {N—S9). The cor- 
responding values for consonance were 29 and 47 
(N=23Q and 89). The increase in score on the retest 
may be due in part to selective factors. A similar 
study of Fisk colored students gave values of 19 
(JV=274) and 28 (.^7=286) for pitch, and 47 
(iV=274) and 42 {A'’=286) for consonance, Further 
work was done on white subjects from Middle Tennes- 
see State Teachers College (JV=372 to 386) and on 
colored from the Agricultural and Industrial Normal 
College of Nashville {iV=288 to 296). The median 
percentiles for Whites and Negroes respectively were; 
pitch, 8, 4; intensity, 28, 7; time 40, 16; consonance, 40, 
23; tonal memory, 14, 3; rhythm, 24, 24. As was the 
case with Lanier's work reported above, the percentiles 
are surprisingly low. The hypotheses invoked above 
may be reinvoked here. The significance of the racial 
differences will be discussed later, 

D. L. Larson (46) has studied the consonance scores 
of 35 university students who were rated on question- 
naires as “niusical." They gave a mean score which 
approximated 85 percentile. Thirty-five untrained 
subjects gave a value of 23. Further trained observers 
(iV=35) who were tested individually scored 95 per- 
centile, while a "corresponding untrained group" 
averaged 14. In another study of groups of 35 sub- 
jects, the following data were assembled. Trained 
subjects given the consonance test in a group averaged 
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86 on both the first rendition and the retest. Individual 
testing and retesting gave 96 and 93. Untrained sub- 
jects tested in a group gave values of 27 on the first 
rendition and 20 on the retest. Individual testing and 
retesting gave 18 and 11. The mean for 132 cases 
approximated 43 percentile; for 150 cases, 40 percent- 
ile. 

Thirty university subjects, on whom Heinlein (29) 
experimented, gave a median percentile of 43 on the 
pitch test. In the course of another study, Heinlein 
(27) tested and retested groups of 30 and 35 on the 
consonance test. The mean scores gave the following 
approximate percentiles (figured by the present 
writer and not entirely accurate) : 33, 36, 53, 33. A 
group of 107 male subjects was found to have a mean 
score which, when translated into percentile terms, 
gave a value of 39. 

Poorman has conducted an unpublished study of the 
rhythm test presented at its normal speed, 78 r.p.m., 
and at 60 r.p.m. Eighty-two university students were 
given the test at speed 60, then at speed 78, and two 
weeks later at speed 78. The approximate percentiles 
of the mean scores were 48, 66, and 74, respectively. 
Seventy-six students were given the test at speed 78, 
then at 60, and two weeks later at 78 again. The 
approximate percentiles of the mean scores were 56, 
38, and 76. 

Barnes (1) has given the six Seashore tests to 200 
students of Maryville College. He has stated that the 
average score equalled 39 percentile. 

Two groups of normal-school students were tested 
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by Salisbury and Smith (65). Their mean scores 
approAriinated the following percentiles; pitch, 35, 45; 
intensity, 42; time, 39, 43 ; consonance, 65, 5l ; memory, 
40, 50; rhythm, 62, 70. 

One hundred eighty-seven summer-school students 
of the San Francisco Teachers College were found by 
Gaw (23) to score considerably below the Seashore 
standards. The percentiles for pitch, intensity, and 
memory were 32, 29, and 35, respectively. Concern- 
ing her results, Gaw has written: 

“The reason for the diflfercnccs in all three tests, assum- 
ing that the San Francisco teachers should have an aver- 
age score equal to the fiftieth percentile of Seashore, is 
obscui'ed because the methods of evaluation are not 
exactly identical. It is possible that a true difference 
between the Seashore group and the San Fi'a[icisco 
group exists, The difference is made clearer by a con- 
sideration of the measures of spread, since Seashore's 
spread in terms of standard deviation can be estimated 
roughly from his percentile tables .... by finding the 
scores nearest to the sixteenth percentile and tlic eighty- 
fourth percentile and taking half the difference. Estimat- 
ing Scashorc*s standard deviations in that manner, they 
are : 



Score 16tli 

Score S4th 

One-hnlf dliference 


percentile 

percentile 

or estimated sigma 

Pitch 

71 

86 

7.5 

Intensity 

81 

93.5 

6,25 

Memory 

57 

88 

16.25 


Although the San Francisco means for Pitch and 
Intensity are lower than Seashore's means, they show a 
considerably greater deviation. In the case of the 
Memory test the whole distribution of scores is definitely 
lower in the San Francisco results." 

The present writer has determined medians and 
means for 200 Stanford subjects. The approximate 
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percentiles are here presented, in the order — median, 
mean ; pitch, 63, 54; intensity, 45, 43; consonance, 46, 
51; time, 54, 50; memory, 55, 57; rhythm, 84, 77; 
melody, 68, 69 ; harmony, 69, 72.^® 

R. C. Larson (47) has very recently developed new 
norms for the Seashore battery. Her median adult 
scores were found to approximate the following per- 
centiles on the old norms: pitch, 50; intensity, 58; time, 
48; consonance, 51; tonal memory, 50; and rhythm, 
35. A group of eighth-graders gave these values: 
pitch, 55; intensity, 56; time, 50; consonance, 54; 
memory, 45; rhythm, 45. Data have also been 
assembled for fifth-graders as follows: pitch, 51; in- 
tensity, 55; time, 54; consonance, 54; memory, 50; 
rhythm, 45. 

Eighty-two juniors and seniors from San Diego State 
Teachers College (Broom, 6) gave the following 
average percentiles; pitch, 49; intensity, 46; time, S3; 
consonance, 50; memory, 51; and rhythm, 67, One 
hundred two ninth-grade pupils gave mean percentiles 
(on the adult and eighth-grade Seashore norms) as 
follows: pitch, 9, 21 ; intensity, 2, 5; time, 21, 57; con- 
sonance, 41, 65; memory, 42, 66; and rhythm, 55, 75. 
It can be seen that the ninth-graders were apparently 
not typical. Both groups were too high in rhythm. 

In a study of 191 white and 191 colored fifth- 
graders in the Gary, Indiana, schools, Lenoir (49) 
found mean scores which the writer has translated into 
percentiles. In each instance the values for the colored 

^^Reported in part at tlic 1927 meeting of the Western Psycho- 
logical Association, 
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students are given iirst. The percentiles are : pitch, 43, 
48; intensity, 38, 47; consonance, 56, 66; memory, 56, 
55 ; time, 62, 50; rhythm, 55, 33. 

Davenport (9, 10) has used white, black (colored), 
and brown (mixed black and white) farmers as sub- 
jects in a study of race-crossing in Jamaica. On the 
pitch test the percentile equivalents of the mean scores 
were: white, 17; black, 26; brown, 32. On the rhythm 
tests the values were: whites, 69, and blacks, 92. The 
browns ranged from 0 to 100 (mean score not given). 

Klauer (37) has studied the effects of training on 
the rhythm test. The percentile rank of the mean 
score of her training group was considerably above 
that of her control group. 

Kwahvasser’s study (40) stands practically alone 
in finding the rhythm standardization correct — at 
least at the adult level. The median percentiles for 
two groups were: fifth grade, 65, 55; eighth grade, 49, 
47; adult, 48, 46. 

A study by Fracker and Howard (16) is difficult to 
interpret in percentile terms since the scores were 
arranged in intervals of 5 and modes were figured in- 
stead of medians or means. To quote : 

Will be seen that our distributions are fairly regular 
and that the characteristic values correspond quite closely 
with those that have been found with the much larger 
material measured by Professor Seashore, In one test 
only, that of consonance, the scores made at Arkansas 
exceed the Scasliore mode.** 

Windhorst (87) has developed sixth-grade norms 
for all the Seashore tests. She found that the rhythm . 
norms were not comparable to values estimated from 
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the standard fifth- and eighth-grade norms. Her 
values were too high, as were those in the present 
writer's study. 

Subjects from sixth, seventh, and eighth grades were 
tested by Gray and Bingham {2i). Two hundred 
fifty-eight were colored and 219 -were white. Since 
their medians should fall in between the Seashore fifth- 
and eighth-grade norms, percentiles will be given on 
both in the order — colored eighth grade, colored fifth 
grade, white eighth grade, white fifth grade. The, 
percentiles were: pitch, 9, 23, 21, 46; intensity, 7, 36, 
37, 73 ; time, 27, 58, 46, 76; consonance, 44, 66, 38, 61 ; 
memory, 7, 33, 36, 66. 

Under the guidance of the present writer, fifth- 
and eighth-grade students of San Jose, California, 
were recently tested by Norval Church. The median 
percentiles are here reported in the order — fifth grade, 
eighth grade: pitch, 49, 51 ; intensity, 48, 46; time, 41, 
50; consonance, 50, 49; memory, 41, 59; rhythm, 51, 
24; melody, 60, 75; harmony, 41, 61. It should be 
noted that the melody and harmony tests seem poorly 
standardized for these grades. The writer has no 
explanation for the low rhythm score of the eighth 
grade. 

In summarizing, one can state that the Seashore tests 
(with the possible exception of rhythm) frequently 
give the median percentiles they should (as shown by 
the studies of the writer and others) . Some researchers, 
however, have presented diflPerent results. The iCwal- 
wasser tests do not appear to be well standardized. 
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Age Differences 

The Seashore tests have three distinct norms — for 
fifth-grade pupils, eighth-grade pupils, and adults. 
Seashore (67) has justified this by the introduction of 
the notion of physiological and cognitive limits. All 
tests, he has thought, aim to disclose the absolute, or 
physiological, limits in an ability. They fail to the 
extent that they become monotonous and uninteresting, 
or perhaps unintelligible. What they test, then, is the 
cognitive limit. Thus, there is more chance of tapping 
the adults* physiological limits than those of eighth- 
grade pupils, and more likelihood of obtaining the 
physiological limits of eighth- than of fifth-grade 
pupils. This is a tenable hypothesis. It may be found, 
however, that physiological limits change appreciably 
with age. 

The statement by Smith (74) that "the amount in 
favor of the adult shown in all group statistics is 
amply accounted for by the difficulty in making a re- 
liable test on the young and by their lack of informa- 
tion" seems hard to reconcile with the fact that in 
intelligence tests the average mental age of the eighth- 
grade pupil is found to be almost, if not quite, that of 
an adult. 

The work of Hollingworth (32), to be discussed 
again later, also tells against the second portion of 
Smith’s assumption. Forty-nine children whose IQ’s 
ranged from 135 to 190 with a median of 153 (Stan- 
ford-Binet) gave about the same values on five of the 
Seashore tests as do normal children. And this 
occurred in spite of the fact that "their median 
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intellectual ability was, therefore, at least that of the 
average adult** 

In view of the norms established by Seashore for 
his rhythm test, this statement by De Graf (11) is 
surprising: 

"It is usually believed that age influences rhythmic dis- 
critnitmtion ; that the older the person is, the better his 
rhythmic discrimination will be, but such is not the case, 
as a glance at the distribution tabic (his own) will show 
the distribution curve of the three age groups, namely, 
ilftli-gradc, eighth-grade, and adult, reveals an unusual 
degree of similarity. Although the adult has the advantage 
of maturity, enabling him to comprehend and concentrate 
on the test, his score on the rhythm test is only slightly 
higher than that of the fifth- and eighth-grade school 
child.” 

In discussing his two tests, Kwalwasser has stated: 
"It will be observed that the norms make no allowance 
for differences in either age or training, which means 
that these factors do not make for significant 
differences in scores*’ (40) . In the present writer’s 
study the fifth-graders displayed median percentiles 
on the melody and harmony tests of 60, 41 ; the eighth- 
graders, 75, 61 ; and the adults, 68, 69. No definite con- 
clusion can be made from these data, however, since 
the tests are quite unreliable, and a change of one point 
in raw score occasionally alters the percentile rank- 
ing by as much as ten points, 

At the present writing one can state only that, while 
age differences are to be found in the Seashore battery, 
the causative factors underlying these phenomena are 
not obvious. 
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Relations to General Intelligence 

In. his Psychology of Musical Talent, C. E. Seashore 
has reported that not one of his battery of tests cor- 
relates to any great extent with estimated intelligence. 
Smith (74), a Seashore student, had previously found 
appreciable correlations between pitch discrimination 
and estimated intelligence; but the Seashore pitch 
record had not been used. 

Weaver (85) ran correlations between a portion of 
the Seashore battery and the Army Alpha test, with 
the following results: pitch, .35±.06; intensity, .24±: 
,06; time, .12±.07; consonance, .06±.07; and tonal 
memory, .26=t.Q6. 

In studying male students at the State University of 
Iowa, R. H. Seashore (73) has found a correlation of 
.10±.09 between percentile rank in the Iowa Qualify- 
ing Examination and rank in the rhythm test. This 
same intelligence test was employed by Travis and 
Davis (83) and found to correlate with pitch in the 
case of three groups of subjects: — .01±.07, .02±.07, 
and .05=t.06. They also stated that the qualifying 
examination correlated .07±.06, .ll=t.07, and .02d=.06 
with intensity; and — .08±.06, .07±.07, and .04=fc.05 
with memory. 

Peterson (61) has reported correlations with the Otis 
test ranging from .04 for consonance (on Avhite 
students) to .45 for tonal memory (on Negro students) . 

In his book, Tests and Measurements in Music, 
ICwalwasser (40) has given the following correlations 
with mental age (the “intelligence” test is not speci- 
fied) ; pitch, .20; intensity, .25; time, .21 ; consonance, 
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.01; memory, .02; rhythm, .01. The P.E.'s are all of 
.04. 

Beach (3) has found a correlation between the Sea- 
shore tests and Army Alpha on 450 college freshmen 
of “less than .10.” Barnes (1), in a study of 200 
college students, has stated that there was “very little” 
correlation between the tests and intelligence. 

Fracker and Howard (16) have studied the relation- 
ships between intelligence tests — the Otis Self- 
Administering (higher examination) and Army Alpha 
— and the Seashore tests. Two hundred thirty fresh- 
man, sophomore, and junior students of the University 
of Arkansas served as subjects. The coefficients were: 
pitch, .32±:.04; intensity, .01=fc.05; time, .13=t.04; con- 
sonance, .09±.04; memory, .10±.04; and rhythm, .12 
=t,04. 

The work of Hollingworth (32) has already been 
discussed in part. Her 49 “intellectually gifted” child 
subjects gave mean percentiles on the fifth-grade norms 
of:, pitch, 47; intensity, 50; time, 58; consonance, 48; 
and memory, 52. Plollingworth concluded : 

“Above tlie level of intelligence required to understand 
and execute the directions for talcing the Seashore tests 
(mental age of about ten years), performance in pitch 
discrimination, perception of intensity, perception of con- 
sonance, and tonal memory is not symptomatic of intellec- 
tual endowment," 

Highsmith (31) has ascertained the relationship be- 
tween certain of the Seashore battery and a combined 
intelligence rating made from the Terman Group Test 
and the Thurstone Psychological Examination. The 
values were found to be: pitch .58=fc.06; intensity, .35 
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nt.08 , tiiTiej .39^.08 j consonance, — . 14^.095 nienioi'y, 
.30=!=, 08; average Seashore, .36=fc.08. The subjects 
were students of a school of music. He has concluded ; 

There is apparently very little measured by the Sea-' 
shore tests which is not measured also by the intelligence 
test.*' 

Salisbury and Smith (65) have carried on a similar 
piece of work with normal-school students. The co- 
efficients of correlation were: pitch, .31=h.05; intensity, 
.lS=t.Q6', time, .30=!=.06-, consonance, .01=t.06; memo- 
ry, .24=1=. 06; rhythm, ,02=!=. 06. A selected group who 
were taking music courses gave values of : pitch, .39 
=t:.05; time, .49=*=. 04; consonance, .38=t.05; memory, 
.34±.05; rhythm, ,24=t.05. 

Baugh (2) has studied the “development of rhythm 
perception through training,” The IQ’s of her fifteen 
subjects showed no relationship to the rhythm scores. 

Gray and Bingham (25) have added together the 
Seashore test scores of their subjects, and by this 
method created what they called a total music score. 
The results of the Otis Group Advanced Examina- 
tion Form A (and perhaps the Stanford Achieve- 
ment test) made up an index of brightness. 
These intercorrelated to the extent of .58=!=. 09 for 
colored boys, .53=!=. 11 for colored girls, .70=!=.05 for 
white boys, and .68=!=.05 for white girls. The sub- 
jects were from sixth, seventh, and eighth grades. 

Brown (7) has averaged the Seashore scores of his 
junior- and senior-high-school subjects, and has found 
a correlation of .24 with intelligence ratings. 

The present writer has correlated scores on the Sea- 
shore and Kwalwasser tests with Thorndike scores. 
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The results were; pitch, .14=t:.0S; intensity, .ll=t.05; 
time, .I0±.06; consonance, — .38=t.04 (an elimination 
of four extreme cases changes this correlation to .02 
±.05) ; memory, .ll=h,05; rhythm, .17±.0S; melody, 
— .08±.06; and harmony, . 22^.05.*““ 

There are at least three possible approaches to the 
problem of the relation of these test scores to “intelli- 
gence." One is to run correlations between the two 
series, as has been done by several writers. A second 
is to see whether or not subjects who make high scores 
on "intelligence" tests also rank well on the “music" 
tests. Such was the work of Hollingworth cited above. 
The third obvious method is to ascertain whether the 
high scorers on the “music" tests are better than aver- 
age on the "intelligence" tests, A study of the writer 
of this sort is listed below. Mean Thorndike scores 
were found for two groups : those with “music" per- 
centiles from 25 to 75, and those whose values were 
from 75 to 100 percentile. From the resulting data 
(Table 15) it can be readily seen that there are no con- 
sistent relationships between the test battery and 
Thorndike scores. 

From a survey of the studies here reported, the 
writer concludes that the “intelligence" tests and the 
Scashorc'Kwalwasser battery test very different vari- 
ables in human behavior. As Hollingworth suggests, 
there is probably a minimal mental age which must be 

recent study by R, C. Larson (47) (received ns tills mono' 
graph was ready for press) offers data on this topic. Correlations 
between ‘'intelligence" and Seashore scores were low. 

^®Thc Stanford data were reported in part at the 1927 Western 
Psychological Association. 
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TABLE 15 



25 to 75 

Sigma 

No. 75 to 

100 

Sigma 

No, Chances D/a 

in 100 

M.Th* 

(80.50) 

11.9!; 

Pitch 

162 (80.24) 

11.60 

117 

57 

.18 

M.Th. 

(77.40) 

12.11 

Ijftcnsily 

185 (80.70) 

1270 

89 

98 

2.05 

M.Th, 

(79,90) 

12.34 

Time 

104 (80.11) 

12.13 

67 

54 

.10 

M.Th. 

(77.53) 

12.65 

Tonal memory 
125 (80.50) 

13.03 

62 

93 

1.50 

M.Th. 

(80.H) 

9.95 

Rhythm 

124 (77,27) 

11.04 

84 

99 

2.40 

M.Th. 

(79.26) 

12.24 

Consonance 
107 (78.12) 

12.84 

62 

72 

.57 

M.Th. 

(78.05) 

12.22 

Melody 

162 (77.97) 

12.28 

144 

52 

,06 

M.Th. 

(77.12) 

13.04 

Harmony 
183 (79.76) 

11.41 

119 

96 

1.86 


*Mean Thorndike score. 


possessed before one can score well on this battery. An 
appreciable correlation could without doubt be created 
if subjects were used who ranged from idiots to 
^^gifted.”^^ In ordinary populations, however, the 
correlations are low.^® 

Tetrad Differences, Spearman (75) has said: ‘^the 
abilities to appreciate, for instance, the relations of 
pitch, loudness, and rhythm have extremely low inter- 

C. Larson (47) has reported a study in which the Sea- 
shorc tests were given to Grades 1 to 5. There was no significant 
difference in scores between those of average IQ and those whose 
IQ’s were above 110. Significant differences were found between 
the scores of those above average and those below average IQ. 

^^Information concerning the correlations between Seashore scores 
and ‘’intelligence** computed by Peacock (59) was not available to 
the writer. 

a study of Negroes and whites of the third, fourth, fifth, and 
sixth grades Streep (81^) found correlation values of .05 to .24 
(N=\36 or more) between rhythm scores and IQ. In a similar 
study of the consonance test the values ran from 0 to ,25. 
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correlations; no more, in fact, than must be attributed 
to g alone.” However, had Spearman chosen the 
memory record as one of his music tests, the inter- 
correlations would have been higher. The present 
writer has taken the Stanford table of intercorrela- 
tions for the Seashore tests only, and has figured the 
forty-five tetrads which the six tests make possible. 
Their median is .0286 with a of .0212. The 
reader may interpret these results as he sees fit. 

Sex Differences 

Prior to the construction of the pitch record. Smith 
(74) had discovered differences in pitch discrimina- 
tion in favor of the elementary-school girl. He felt 
that this difference was entirely due to the aloofness 
of the boy whose social training was such as to make 
him regard music as girlish, and so to be avoided. 
About this time, Vance (84) had found that his 16 
male subjects surpassed his 20 female subjects in the 
discrimination of pitch at every level in the register. 
The differences were the greatest at 64 and 2048 d.v. 

C. E, Seashore (67) has stated in his Psychology of 
Musical Talent that there are no appreciable sex 
differences in pitch discrimination. 

As reported by Kwalwasser .(40) , fifth-grade boys 
scored higher on the rhythm test than did the girls — 
67.74 to 65.83. Sixth-graders scored alike — 69, while 
the boys of the eighth grade made higher scores — 69,78 
to 69.47. The adult males also made higher scores — 
74.12 to 73.81. Concerning these findings, Kwal- 
wasser has said: “These median scores are approxi- 
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mately the same and reveal the sexes to be about equally 
endowed rhythmically.” However, the same slight 
tendency for the males to give higher scores appears 
in the studies next to be discussed. 

Table 16 shows the sex differences found by Peter- 
son and Lanier (62) among white students of Middle 
Tennessee State Teachers College at Murfreesboro, 
and colored students of the Agricultural and Industrial 
Normal College of Nashville. Minus marks before 
the D/P.E.jj values indicate that the female subjects 

made higher scores. The unmarked indicate that the 
male subjects scored higher. The data are in terms of 
median differences. 

Further work was done on 50 white male students 
and 248 white female students from Peabody, and 141 
Negro men and 109 Negro women students from Fisk. 

. On the consonance test the women scored higher with 
D/P.E.j^ values of 3.8 (99 chances) for whites and 4.9 
(100) for Negroes. On the pitch test the white men 
and Negro women were favored with values of 2.9 
(97) and 3.4 (99), respectively. 

Table 17 offers an interesting comparison. The 
writer here presents data on 200 Stanford students, 100 
of each sex. The data are in terms of mean differences.^* 

It should be noted that the white subjects studied 
by Peterson and Lanier showed small sex differences 
whose directional variations were similar to those dis- 
played by the Stanford subjects. The magnitudes were 
different, and were frequently not statistically reliable. 


2‘Rcportecl in part at the 9th International Congress of Psychology. 
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TABLE 17 


Test 

No, M. 

Score 

Nn. R 

Score 

33/<r Chances in 100 

D 

Pitch 

100 

S0.4 

100 

82.9 

-^2,60 

—99 

Intensity 

100 

«7,9 

100 

87.5 

.53 

69 

Time 

100 

n.9 

100 

77.7 

1.32 

90 

Cocisoti-ancc 

100 


too 

70.8 

—3.60 

—too 

Memory 

100 

73.0 

100 

80.4 

—3,72 

—100 

Rhythm 

100 

81.2 

100 

78.6 

2,50 

99 

Melody 

100 

2S.9 

100 

26.2 

— .65 

—74 

Harinony 

100 

24.9 

100 

25.9 

—2.70 

—100 


The Negro subjects showed similar differences in all 
but the pitch tests. 

Ten quite competent musicians who had previously 
listened to the Seashore battery were asked by the 
writer to guess the sex differences which he had already 
found. All but one declared that the girls should, on 
the average, score higher in pitch, memory, and con- 
sonance. The explanatory theories which were evolved 
were similar to the social-training idea of Smith (see 
above) . The consensus of opinion seemed to be that 
boys are trained to be more self-reliant, and so would 
necessarily have more experience in judging time and 
rhythm. Having more mechanical opportunities, they 
would be trained to pay close attention to small 
differences in intensity. One musician decided that 
the girls should score higher in all the tests “since girls 
are naturally more musical.” 

Under the guidance of the present writer, Norval 
Church has tested fifth- and eighth-grade students of 
San Jose, California. The sex differences which were 
found are reported in Tlables 18 and 19, 

Although the sex differences of the eighth grade do 
not resemble those previously reported for college sub- 
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TABLE 18 
Fifth Gkads 


Test 

No. M, 

Score 

No. F. 

Score 

DU 

D 

Chances in 100 

Pitcli 

99 


103 

65,1 

.79 

—79 

rntcnalty 

97 

73,7 

102 

70.9 

1.75 

96 

Time 

97 

61.2 

101 

60.0 

.92 

82 

Consonance 

99 

59.4 

103 

62.4 

2.31 

—99 

Memory 

9+ 

+3.2 

96 

46.1 

1.32 

—90 

Kliyilim 

97 

64.6 

97 

65.4 

.57 

—72 

Melody 

99 

24.1 

97 

25.0 

1.63 

—94 

Harmony 

98 

21.2 

96 

22,2 

1.67 

—95 




TABLE 19 





Eighth Grade 



Teat 

No. M. 

Score 

No. F, 

Score 

D/<^ 

D 

Chanceg in 100 

Piicli ^ 

101 

73.7 

103 

73.0 

.12 

54 

Intensity 

lot 

S1.8 

104 

77,3 

3.21 

100 

Time 

101 

71.9 

102 

68.8 

2.59 

99 

Consonance 

101 

63.0 

103 

65.5 

2,27 

99 

Memory 

101 

75.5 

100 

59.7 

8.32 

100 

Rliylhm 

109 

64.9 

101 

64.5 

.34 

6+ 

Melody 

100 

26.9 

102 

26.3 

1.20 

88 

Harmony 

97 

24.4 

102 

23.8 

1,20 

83 


jects, the fifth-graders do somewhat follow the adult 
trends, However, it should be emphasized that few 
of the differences are statistically reliable. From his 
own observations, the writer hazards the theory that 
the sex differences found in a schoolroom will vary 
with the personal qualities of and the methods em- 
ployed by the music teachers. In other words, the 
writer follows somewhat the ideas of the musicians 
mentioned above. Under such training conditions as 
have existed in the past, the girls have been slightly 
more interested in musical tones, and the boys in 
mechanical noises. Certain teachers may be able to 
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A 

30 


table 20 

Pitch Errors of Group A 


B 

23 


C 

17 


D 

12 


E 

U 


F 


G 

1 


H 

2 


Columns 

Stimulus 

(d-v-) 

% errors 


Mean 

Sigma 


1 6 

4 4 

4 4 

4 4 

2 1 

7 4 

4 2 

5 4 

1 4 

S 3 

3.7 3.6 

1.8 1.3 


4 5 

5 6 

6 7 

6 11 

9 6 

2 8 

6 3 

7 9 

6 8 

11 6 

6.2 6.9 

2*3 2.1 


6 49 

12 S5 

13 60 

13 42 

7 54 

7 62 

5 54 

6 41 

14 51 

6 44 

8.9 51.2 

3.4 6.8 


53 48 

51 41 

24 35 

44 28 

44 28 

45 19 

54 3.8 

36 49 

53 39 

46 23 

45.0 34.8 

8.8 9.6 


36 18 

13 11 

24 9 

17 10 

33 10 

20 28 

23 9 

33 13 

20 19 

50 9 

26.9 13.6 

10,5 5,9 


alter this state of affairs, as quite conceivably may have 
occurred in the case of the eighth-grade subjects. 

Item Difficulties 

One method of checking the consistency of the 
stimuli in any test is to analyze the item difficulties of 
large groups of comparable subjects. If the groups 
agree in their judgments, the test, even though it be 
unreliable, may have value in group analysis. 

Pitch. Two Stanford groups of 100 each served as 
subjects for the analysis of this test, as well as for the 
others. These 200 subjects were chosen by random 
selection from the Stanford records at hand. The mean 
score of Group A equalled 4-5 percentile, and that of 
Group B, +3 percentile. The correlation between the 
errors of the two groups was found to be ,96 (Pearson 


-^Reported in part at the 9th International Congress of Psychology. 
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TABLE 21 

Pitch Errors op Group B 


Columns 

A 


C 

D 

E 

F 

G 

11 

I 

J 

Stlmuhis 

30 

23 

17 

12 

8 

5^ 

1 

2 

3 

5 

(d.Y.) 











% errorfl 

2 

5 

4 

10 

8 

64 

51 

45 

42 

14 

1 

7 

4 

12 

13 

53 

53 

48 

IS 

7 


3 

4 

5 

J1 

11 

65 

27 

34 

30 

11 


4 

2 

3 

12 

11 

51 

42 

31 

21 

15 


1 

3 

S 

4 

7 

51 

56 

30 

29 

10 


4 

4 

8 

S 

12 

45 

46 

26 

21 

21 


3 

3 

S 

5 

7 

60 

50 

3S 

11 

15 


6 

3 

6 

8 

14 

47 

39 

51 

34 

16 


3 

3 

6 

13 

12 

45 

51 

36 

17 

13 


2 

5 

4 

6 

10 

48 

37 

16 

47 

12 

Mean 

2,9 

3.9 

5,3 

8.6 

lO.S 

52,9 

45,2 

35.2 

26.7 

13.4 

SlBiTia 

1.4 

1.3 

1,6 

3.2 

2.3 

7.1 

8.4 

10,0 

11,2 

3.6 


I'ABLE 22 

Intensity Errors of Group A 

ColiimiiK 

A 






c; 

11 

I 

J 

Stiimilus 

5 

4 





4 

3 

2 

1 

% orrora 

3 

1 

11 

9 

24 

4 

0 

3 

11 

10 


1 

1 

13 

to 

33 

2 

1 

3 

19 

23 


3 

0 

2 

21 

16 

3 

3 

3 

29 

25 


2 

0 

16 

18 

26 

3 

5 

1 

S 

30 


0 

0 

3 

18 

40 

3 

2 

7 

44 

10 


1 

1 

7 

13 

28 

5 

2 

13 

13 

28 


0 

0 

3 

5 

24 

1 

4 

6 

10 

50 


0 

0 

8 

16 

34 

0 

5 

12 

13 

42 


2 

2 

3 

5 

16 

3 

7 

23 

12 

23 


0 

1 

5 

13 

13 

0 

3 

7 

13 

37 

Mean 

1.2 

0.6 

7,1 

12.8 

25,4 

2.4 

3.2 

7.S 

16.9 

27,8 

Sigma 

1.1 

0.7 

4.6 

5.2 

8.3 

1.5 

1,9 

6,3 

lO.S 

12.1 


In the main, the stimuli are quantitatively compar- 
able. G3, H6 and 10, 12, and others might be cited as 
exceptions, Column F has more errors than should 
occur by chance. 

Intensity. The mean score of Group A equalled 54 
percentile, and that of Group B, 52 percentile. The 
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correlation between the errors of the two groups was 
found to be ,94. Just as in the pitch test, the stimuli 
are fairly well in line. There are certain obvious ex!- 
ceptioiis, however (T5, etc.). The test is seen to be 
somewhat too easy for university subjects. More er- 
rors were recorded for the second half of the test than 
for face A. 


TABLE 23 

Intensity Errors of Group B 


Columns 

A 

li 

C 

D 

E 

F 

G 

TI 

I 

J 

Stimulus 

5 

4 

3 

2 

1 

5 

4 

3 

2 

1 

% errors 

5 

1 

12 

7 

31 

3 

0 

7 

8 

10 


0 

0 

10 

7 

32 

0 

4 

2 

29 

29 


6 

3 

1 

IS 

IS 

3 

6 

6 

29 

19 


0 

1 

13 

30 

27 

3 

7 

2 

5 

33 


0 

I 

3 

16 

42 

1 

1 

2 

45 

22 


1 

0 

2 

IS 

38 

3 

1 

4 

16 

24 


7 

0 

4 

7 

25 

2 

5 

4 

15 

44 


1 

1 

3 

16 

27 

0 

3 

7 

IB 

43 


1 

2 

2 

8 

23 

3 

11 

17 

15 

19 


0 

1 

S 

4 

16 

1 

2 

8 

IS 

41 

Mean 

2.1 

1,0 

6.3 

11.8 

27,6 

1,9 

4.0 

5.9 

19.8 

28,4 

Sigma 

2.6 

0.9 

5.2 

5.4 

8.2 

1.2 

3.2 

4.2 

ILO 

11.0 




TABLE 24 








Time Errors 

OF Group A 




CoJ umns 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

Stimulus 

20 

20 

14 

14 

9 

2 

2 

5 

5 

9 

% errors 

S 

10 

13 

13 

26 

44 

64 

29 

34 

8 


3 

0 

S 

6 

16 

53 

33 

28 

22 

11 


4 

3 

9 

11 

16 

48 

43 

27 

31 

19 


1 

4 

9 

11 

14 

33 

38 

30 

26 

n 


2 

3 

8 

9 

25 

51 

42 

25 

29 

13 


5 

2 

12 

8 

27 

50 

45 

28 

3+ 

24 


0 

2 

10 

16 

21 

45 

26 

33 

36 

19 

, 

1 

6 

9 

8 

25 

27 

as 

33 

38 

27 


0 

1 

11 

11 

25 

43 

36 

30 

3S 

19 


1 

1 

12 

13 

20 

45 

40 

33 

34 

31 

Mean 

2,2 

3.7 

10.1 

10.6 

21-5 

43.9 

40.5 

29.6 

32.2 

18.4 

Si^ma 

1.8 

3.1 

1.7 

2.8 

4.5 

7.0 

9.4 

2.6 

4.9 

6.9 
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TABLE 25 

Tims Errors of Group B 


Colujnnfi 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

StImuluH 

2Q 

20 

14 

14 

9 

2 

2 

5 

5 

9 

% crrprH 

4- 

6 

A 

14 

24 

45 

56 

35 

56 

20 


1 

2 

7 

11 

25 

33 

30 

47 

29 

16 


8 

6 

15 

9 

19 

63 

54 

27 

28 

17 


i 

7 

7 

11 

15 

33 

40 

36 

42 

15 


s 

5 

8 

7 

16 

37 

38 

27 

34 

17 


ji 

4 

10 

J1 

22 

46 

58 

40 

38 

23 


+ 

5 

H 

10 

20 

42 

32 

28 

40 

17 


6 

8 

6 

9 

29 

36 

47 

40 

25 

15 


3 

2 

9 

7 

16 

53 

33 

28 

25 

14 


6 

5 

9 

11 

15 

42 

47 

37 

30 

20 

Mean 

4,7 

5.0 

9.5 

10.0 

20.1 

43.0 

43,5 

34.5 

34.7 

17.4 

Sigma 

2.9 

l.S 

3.2 

2.0 

4.5 

8.9 

9.8 

6.5 

9.1 

2.7 


Time. The mean score of Group A equalled 52 
percentile, and that of Group B, 47 percentile. The 
correlation between the errors of the two groups was 
found to be .89, It is interesting to note that with both 
groups, Column J was found to be easier than Column 
E. This may be due to the manner of approach. Be- 
fore E the progression is from easy to difficult items. 
Before J the reverse is true. 

Tonal Memofy, The mean seore of Group A 
equalled 55 percentile, and that of Group B, 46 per- 
centile. The correlation between the errors of the two 
groups was found to be .97. 

Heinlein (28) has made a somewhat similar study. 
The errors of one of his groups have been tabulated 
by the present writer, and found to correlate with the 
errors of Group A to the extent o^ .93. The mean score 
of the group in question (Heinlein) equalled 39 per- 
centile, This Value is only a rough approximation 
as is the table which follows (Table 27), since the 
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writer translated the Heinlein curves into number 
values. The curves were small as reproduced in the 
Journal of Genetic Psychology so that a magnifying 
glass was employed. Heinlein has concluded that there 
are more than five degrees of difficulty in the tonal 


TABLE 26 

Memory Errors of Groups A and B 





Group A 




Group B 


Columns 

A 

B 

C 

D 

E 

A 

B 

C 

D 

E 

StimiiJus 

2 

3 

4 

5 

6 

2 

3 

4 

5 

6 

% errors 

4 

7 

6 

45 

55 

4 

to 

7 

60 

74 


4 

13 

10 

31 

51 

1 

16 

8 

44 

46 


7 

C 

18 

39 

43 

9 

19 

24 

45 

36 


4 

13 

23 

28 

5S 

4 

25 

20 

45 

76 


1 

g 

23 

32 

53 

3 

9 

30 

28 

57 


2 

6 

7 

48 

80 

6 

9 

7 

50 

81 


4 

9 

19 

33 

56 

8 

14 

21 

27 

62 


2 

6 

SO 

23 

4+ 

5 

11 

64 

16 

57 


6 

IS 

1.5 

41 

43 

0 

20 

19 

53 

46 


2 

4 

6 

18 

70 

4 

2 

6 

14 

77 

Mean 

3.6 

8.7 

17.7 

33.8 

55,2 

4,4 

13.5 

20.6 

38,2 

61,2 

Sigma 

1.8 

3.3 

12.4 

9.0 

11.5 

2,6 

6,2 

16.S 

15.0 

14.7 




TABLE 27 




Memory Errors in 

Heinlein^s Study 


Columns 

A 

D 

c 

D 

n 

stimulus 

2 

3 

4 

5 

6 

% errors 

5 

11 

16 

48 

66 


13 

24 

9 

2B 

56 


20 

37 

12 

44 

53 


8 

23 

25 

45 

66 


8 

25 

17 

32 

64 


14 

10 

15 

54 

83 


13 

33 

19 

29 

82 


14 

21 

50 

37 

52 


11 

19 

24 

56 

37 


6 

14 

11 

21 

78 

Mean 

11.2 

31.7 

19.8 

39.4 

63,7 

Sigma 

4.3 

8.3 

11.2 

11.2 

13,9 
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memory test. Certain pitch motions are more difficult 
than others. In other words, the difficulty lies not 
only in the number of notes, but also in the geometric 
contour of the melodies which are formed. Rhythmic 
patterns enter as a factor as well. 

Consonance. Means and sigmas were not calculated 
for the consonance columns since there was obviously 
no intention of uniform difficulties. The mean score 
for Group A equalled 39 percentile, and that of Group 
B, 54 percentile. The correlation between the errors 
of the two groups was found to be .96. The starred 
items are the reversals. That is, the majority of ballots 
were cast for the answer listed as incorrect by Sea- 
shore. It must be kept in mind that, in this study, 
the directions were not followed. A preference test 
was developed. 

' On page 3 14, the writer discussed an attempt to raise 
the reliability of this test by employing the subjects’ 
ballots as criteria of correctness. However, only those 
items which showed a value of at least 63% were 


TABLE 28 

CoNsoNANCR Errors of Givoups A and B 


Group A Group B 

Columns A B G D E ABODE 


% errors 1 02 * 

6 17 

5 13 

25 1 

S3—* 0 

20 7 ^'* 

28 7 

48— 13 

4 4 

43— 52—* 


57-* 

1 

57—* 

14 

IG 

30 

22 

36 

60—* 

3 

64* 

51—* 

79* 

90* 

57—* 

15 

39— 

40— 

61—* 

84* 

57—* 

63* 

56—* 

15 

20 

16 

37 

14 

22 

24 


0 64* 37 0 SO 

3 9 18 12 17 

6 9 15 8 44 

27 1 9 67* 51* 

41 0 75* 97* 49 

29 69* 12 53* 37 

24 6 63* 82* 58* 

42 12 70* 49 15 

3 9 19 12 20 

29 57* 7 18 18 


STUDY OF THE SEASHORE-KWALWASSER TESTS 


353 


retained. The minus lines after certain values of Group 
A indicate which items were omitted on this account. 

A more detailed study along this line has been under- 
taken by Heinlein (27), who studied the item re- 
sponses from a musical standpoint. Special attention 
was paid to interval reversals. The Seashore conso- 
nance test is so constructed that each pair has a twin 
which differs only in the matter of sequence. Thus 
Pair 1 consists of the major third followed by the 
major seventh. Pair 40, the twin, is made up of, first, 
the major seventh, and, secondly, the major third. 
{Heinlein has pointed out that Pairs 13 and 28 which 
are reported as reversed in Seashore’s book are not, in 
fact, reversed in the test.) Heinlein's interest, stimu- 
lated by an article by Peterson (60), was primarily in 
finding the effects caused by the reversals. His groups 
were small, so no comparisons have been made with 
the writer’s data. Heinlein has concluded: 

"From the foregoing analysis, one is inevitably led to 
conclude that paired interval comparison is an inadequate 
method for testing consonance, since, as evidenced, such 
comparison is conducive to reaction to the various ele- 
ments of musical progression, including the feelings 
which, apparently, are inseparably attached thereto. As- 
suming that the musically talented have a ‘sense’ of con- 
sonance, and since the object of this test is to determine ■ 
and point out such musical talent, from the very nature 
and structure of the test material, there is reason to 
expect negative results from the talented group.” 

D. L. Larson (46) has attacked the conclusions of 
Heinlein. She has charged that the directions were 
not followed closely enough to keep the preference 
factor from entering. Her major conclusions have 



354 


GENETIC PSYCHOLOGY MONOGRAPHS 


been based on data gathered on 35 musically trained 
and 35 untrained subjects. In the case of 24 of the 
stimulus pairs (and presumably this held true with the 
remaining pairs, although data on these were not 
given), the trained observers were more consistent in 
their judgments than were the untrained. Analyses, 
somewhat similar to Heinlein’s, were made on a num- 
ber of other large groups. Larson has concluded: 

"In the lip;]it of correlations which wc have found, and in 
the light of analysis of intervals in the records of triaincd, 
untrained, and unsclectcd O's, wc find that the procedure 
of paired-interval comparison is adequate for testing con- 
sonance. Wc have not found that the principle of har- 
monic progression ivns a sufficiently disturbing factor to 
distort our score.”““ 

It appears to the writer that if this attack on Hein- 
lein is valid, an assumption must be made fur the Lar- 
son figures. That is, it must be assumed that the trained 
subjects were not basically different from the un- 
trained before formal training. Otherwise, they might 
conceivably have made more consistent scores (but 
possibly not as high ones) than they did later when 
Larson tested them. In other words, although Larson’s 
figures may be indicative, in a critical study one Avould 
select and test untrained subjects, train them, and then 
retest them. It is also conceivable that Larson’s find- 
ings might be reversed in many individual instances. 
(The footnote on page 60 of the Larson study has a 
number of errors which should be corrected to read 

as italicized : "Pair numbers 13 (a b ~a d) and 28 

'6 ' 


E, Seashore (71) lias replied to certain of Heinlcin's criti- 
cisms. Seashore is consiclcrinK a new consonance record, one side 
of -which will test for smoothness, and the other for blending. 
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(a a'-fl c'tt) do not appear in the tables, as they are 
not reversed.”) 

Heinlein (30) has recently answered Larson. It 
was inipossible, he found, to rule out the feeling of 
like and dislike in the testing of his subjects. The 
'Seashore directions which ask the listener to judge on 
a basis of smoothness, blending, and fusion were found 
to be impossible of enforcement. He pointed out that 
ill this test the procedure of playing a few test items 
preliminary to the giving of the test is bad, since it 
really trains the subjects. He emphasized the error 
of assuming “musical” genes, and the historical fact 
that consonances change from period to period. The 
present writer most heartily concurs. Some time ago 
he stopped giving the test in any form except that of 
a preference test. 

Rhythm. The mean score of Group A equalled 82 
percentile, and that of Group B, 75 percentile. The 
correlation between the errors of the two groups was 


TABLE 29 

Rhythm Errors of Groups A and R 


Columns 

A 

Group A 
BCD 

E 

A 

Group E 
B C 

'd 

E 

% errors 

0 

7 

11 

22 

23 

5 

21 

IS 

12 

16 


0 

15 

6 

S 

25 

7 

23 

31 

15 

20 


0 

0 

7 

28 

27 

4 

5 

6 

25 

33 


2 

27 

27 

26 

20 

5 

3 

37 

12 

27 


+ 

4 

48 

32 

33 

11 

6 

36 

45 

36 


3 

3 

6 

36 

75 

6 

S 

17 

39 

61 


1 

17 

6 

11 

75 

27 

20 

7 

13 

60 


4 

11 

S 

15 

27 

10 

10 

3 

17 

37 


1 

32 

27 

31 

67 

4 

45 

35 

35 

44 


5 

36 

22 

15 

5 

8 

36 

23 

19 

14 

Mean 

2.0 

15.2 

16.8 

21,1 

37.7 

a.7 

1S.2 

20.0 

23.2 

34.8 

Sigma 

1,5 

12.0 

13.3 

9.2 

23 .S 

6.5 

12.9 

12.1 

11.6 

IS.7 
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TABLE 30 

Melody Errohs of Groups A and B 





Group A 



Group B 


errors 

5 

12 

31 

7 

15 

3 

11 

29 

5 

13 

9 


12 

34 

68—* 

7 

6 

12 

32 

61* 


2$ 

9 

9 

65—^ 


23 

10 

d 

59* 

54* 


+ 

23 

36 

62—'* 

3 

40 

22 

32 

58* 


14 

27 

63- 

^ 56-^^ 

' 42— 

11 

26 

57« 

49 

45 


S 

9 

13 

12 

58—* 

8 

11 

11 

11 

49 


15 

24 

25 

33 

81» 

14 

24 

29 

31 

73* 


TA15LE 31 

Haumony Errors or Groups 
Croup A 

A AND B 
Group B 



% errors S 

7 

17 

22 

40 

4 

9 17 

23 

35 

11 

3 

7<* 

36 

72* 

14 

2 77 * 

32 

68* 

5 

6 

41 

54* 

46 

7 

5 39— 

51— • 

43— 

6 

6 

20 

54* 

42 

a 

6 20 

47— 

+3— 

3 

9 

11 

«j* 

26 

6 

8 13 

78* 

30 

53* 

6 

24 

70* 

90" 

54*— 

6 25 

68* 

86* 

9 

60* 

46 

33 

56» 

11 

51—* 38— 

34 

53—* 


found to be .86. Note that in Column E, rows 6, 7, 
and 9 of Group A, and rows 6 and 7 of Group B, the 
errors are more than fifty out of a hundred. 

Melody. Means and sigmas were not calculated for 
the melody columns, since Kwalwasser did not have 
the items arranged in columns. The mean score of 
Group A equalled 60 percentile, and that of Group B, 
65 percentile, The correlation between the errors of 
the two groups was found to be .98. The starred items 
are the reversals, as was true with the consonance test. 
Similarly, the minus lines indicate the items which 
were omitted when the attempt was made to raise re- 
liabilities. 

Harmony. The mean score of Group A equalled 
56 percentile, and that of Group B, 60 percentile. The 
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correlation between the errors of the two groups was 
found to be .99. The reversals found in the two Kwal- 
wasser tests indicate that the preferences exhibited by 
the Stanford subjects fail to check in many instances 
with the "approved” answers. Of course, a glance at 
music history will show that tonal preferences are con- 
stantly changing from decade to decade. 

The writer has made a similar study with Church’s 
fifth-grade data. Correlations between two groups of 
approximately 90 each were found to be: pitch, .60; 
intensity, .85; time, .74; memory, .93; consonance, ,91; 
rhythm, .95; melody, .93; harmony, .94. 

The mean errors of these fifth-graders were cor- 
related with the mean errors of the writer’s Stanford 
data. This was done to learn whether or not the same 
errors were made by fifth-graders as by adults. The 
resulting coefficients were: pitch, .78; intensity, .74; 
time, .74; memory, .88; consonance, .63; rhythm, ,76; 
melody, .74 ; harmony, .87. Since the correlation values 
are fairly high, it may be concluded that there is a 
general correspondence between the errors made by 
the two groups. 

R. C. Larson (47) has reported "the percentage 
right of column scores for the increments of the Sea- 
shore pitch test.” Grades 5, 6, 7, and 8 were included 
in this study. 

• In summarizing, it can be said that the item errors 
of the Seashore-Kwalwasser battery are quite con- 
sistently made. For this reason, the tests are of use 
whenever group responses to the various stimulus 
items are to be studied. 
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Race Differences 

Haivniian Meltiui/ Pot. Murdock (54) has 
arranged a table which showed the percentages of each 
racial group in Hawaii which overlapped the Anglo- 
Saxon. The values were; Anglo-Saxon, 50; Anglo- 
Saxon-Hawaiian, 37; Chinese, 28; Japanese, 28; 
Portuguese, 10; Korean, 36; Chinese-Havvaiian, 58; 
Hawaiian, 40; country Japanese, 20. 

The present writer has melody and harmony scores 
on 129 normal-school students from Hawaii. The 
racial antecedents were quite varied. The melody mean 
was 26.6 with a sigma of 3.3, as compared with a Stan- 
ford white mean of 26.1 with a sigma of 3.2. This 
gave aDA|.^of 1.35 (91 chances in 100) in favor of the 
Plawaiians. The harmonic mean was 22.6 with a sigma 
of 3.9, as compared with a Stanford mean of 25.4 with 
a sigma of 2.7. This gave a of 7.2 (100 chances) 

in favor of the Stanford students. 

Negro-PFhitc. Kwalwasser (40) has stated that 
Negroes are superior to white subjects in rhythm and 
tonal memory, although no figures were given in sup- 
port of this belief. Kwalwasser possibly drew from 
the findings of Lenoir (49) on fifth-grade students of 
Gary, Indiana, One hundred ninety-one white chil- 
dren and 191 Negroes were studied. The latter scored 
higher on tonal memory, time, and rhythm. By the 
use of the formula, D/P.E.^ values were found of .7, 
4.5, and 12.76, respectively (68, 100, and 100 chances 
in 100). The whites made higher scores in pitch, in- 
tensity, and consonance with D/P.E.^ YaUics of 3.7, 
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3.5, and 10,6 (99, 99, and 100 chances), .The white 
subjects averaged 134 months in age and the colored 
136. 

Davenport (9, 10), in a Jamaica study, has tested 
farmers of various colors. The pure Whites were 
largely English and German. To the Whites and 
Negroes he added a group of mixed bloods, which he 
called “Browns.” The average percentiles on the pitch 
test were as follows: Black, 26; Brown, 32; White, 
17. The Browns ranged from 50 to 100 (raw scores) 
on the rhythm test. The Blacks averaged 92 percentile 
and the Whites 69 on this same test. 

Peterson and Lanier (62) tested 330 white students 
from Peabody and 274 Negroes from Fisk on the pitch 
and consonance tests. D/P.E.Q values were in favor of 
the Negroes in both tests — ^3.2 (98 chances) in pitch, 
and 6.8 (100) in consonance. Later tests on 89 Whites 
and 286 Negroes gave D/P.Ed values of .5 (63) favor- 
ing the Negroes in pitch, and l.I (77) favoring the 
Whites in consonance. 

These researchers undertook a further study of 
groups of white students (N-372 to 386) from Middle 
Tennessee State Teachers College at Murfreesboro 
and Negro students (iV-288 to 296) from the Agri- 
cultural and Industrial Normal College at Nashville. 
The Whites made higher scores on all the tests with 
the exception of rhythm, with D/P.E.d values as 
follows: pitch, 5.84 (100 chances); intensity, 10.10 
(100) ; time, 8.26 (100) ; consonance, 4.84 (100) tonal 
memory, 11.80 (100) ; and rhythm, .12 (53). 

Two hundred fifty-eight colored and 219 white 
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TABLE 32 


Teat 

College guidenis 
While Ncflro 

Eighlh^grodeni 
V\^iiiic Negro 

Fifth-grnderfl 
WJute Negro 

Pilch 

SI 

75 

77 

73 

67 

69 

Intensity 

89 

88 

83 

82 

74 

75 

Time 

78 

73 

71 

68 

64 

64 

Rhythm 

75 

75 

70 

72 

65 

66 

Memory 

7+ 

68 

6i 

54 

50 

45 


students from sixth, seventh, and eighth grades were 
subjects for Gray and Bingham (2S). values 

were in favor of the white subjects in four of the tests 
—pitch, 7.1 (100 chances) ; intensity, 8.1 (100) ; time, 
.5.0 (100) ; memory, 10.3 (100). The Negroes scored 
higher in consonance — 1.2 (88).“’ 

G. B. Johnson (33, 34) has tested 3350 Negroes in 
North Carolina, 'South Carolina, and Virginia. Medi- 
ans were given in his data for college students, eighth-, 
and fifth-graders. In Table 32 Johnson’s Negro data 
are contrasted with the Seashore norms. Johnson did 
the testing himself. In a footnote he has said: 

"Pnrdy because of the controversial nature of consonance 
and partly because of lack of time, this test \v.is not given 
to very many Negro subjects. It is ■worth stating in- 
cidentally, however, that the scores of the 100 Negro 
college students who did tnke the consonance test gave 
a distribution practically identical with the Seashore 
norms for whites on that test.” 

He has further stated: 

"It becomes evident that the only fair conclusion to be 

®^Streep (81ft), in a study of 736 whites and 678 Negroes of the 
third, fourth, fifth, and sixth grades, found tlie latter slightly, but 
consistently the better in the rhythm and consonance tests. As she 
herself says, there is the possibility that the Negroes were siilficiently 
older to account for tlie diifcrcnccs. 
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TABLE 33 


Group 1 Group "i Group 3 


Mean 

76.9 

Pitch 

70.2 


81.7 

ff 

12.6 

lO.S 


7.5 

N 

36 

53 


200 



1 and 2» 2.7 (100 chances) 1 

and 3, 2.3 (99) 

Mean 

33.6 

Consonance 

29.6 


34.5 


3J 

3.7 


3.3 

N 

36 

53 


200 

D/a 

u 


1 and 2, 5.0 (100) 

1 and 3^ 

1.5 (93) 

Mean 

27.0 

Melody 

23.7 


26.1 

<T 

3.3 

3,8 


3.2 

N 

36 

5+ 


200 

D/a^ 

1 

and 2, 4.7 flOO) 

1 and 3 

> 1.5 (93) 

Mean 

21.3 

Harmony 

18,7 


25.4 

c 

3,6 

3.6 


2.7 

N 

36 

S4 


2Q0 

D/ff 

1 

and 2, 3.2 (100) 

1 and 3, 

6.8 (100) 

D 





drawn from the data is that there are no significant 
differences between whites and Negroes in those basic 
musical sensibilities measured by the Seashore tests.” 

Peacock (59) has concluded that Whites surpass 
Negroes in Seashore test ability. 

Atnerican Indian-White. Garth and Isbell (18) 
tested 409 mixed-blood and 360 fullblood American 
Indian children. The experimenters concluded that, 
taking other factors into account, there existed no real 
racial differences,*® 

Chinese and Japanese-White. The present writer 
has tested 36 Japanese and Chinese students of the Uni- 
versity of California and Stanford who were born and 


*®Garth's data can now be found in (17(7). 
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reared in America (called Group 1 in Table 33) and 
contrasted them with S3 others of similar nationalities 
and scholastic status who have lived in America for 
considerably shorter periods of time (Group 2). In 
Tables 33 and 34-, the Stanford white students make up 
Group 3. 

It is evident that the Stanford white subjects scored 
higher on all but the melody test. However, their 
mean score of 34.5 on the consonance test is higher only 
because one half the subjects were girls. The white 
men and the members of Group 1 (all were male) 
made exactly similar scores. The members of all 
three groups had been subjected to “intelligence” tests 
a number of times. They understood English per- 
fectly. The present writer tested every subject per- 
sonally, and felt that he had had excellent cooperation, 
Groups 1 and 2, however, may not have had quite the 
motivation of Group 3, since the members of the 
former two were not in the writer’s classes. While they 
were being tested in fraternity houses, they seemed ex- 
tremely interested. 

The slight alteration in motivation may conceiv- 
ably account for the differences between Groups 1 and 
3, but not between I and 2. One might guess that vary- 
ing acquaintance with occidental music may have 
made at least a portion of the difference. Such a 
hypothesis would seem to do quite well for preference 
tests such as consonance, melody, and harmony, but 
does not seem to fit what is known of pitch. Still, 
ethnological evidence from China indicates that pitch 
differences are not stressed as they arc in the Occident. 
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TABLE 34 



Chinese 


Stanford Whites 

Mean 

64.1 

Pitch 

81.7 

ff 

9,8 


7.5 


43 


200 

D/<r 

D 

Mean 

26.0 

11.0 (100 chances) 

Comanance 

34.5 

<r 

3.3 


3.3 


44 


200 

D/c^ 

Mean 

23.5 

17.0 (100) 

J^felody 

26,1 

0- 

3.4 


3.2 

N 

44 


200 

Mean 

17,7 

4.J (100) 

Harm ouy 

25,4 

<r 

3.5 


2.7 

N 

44 


200 



IS.4 (100) 



This apparent fact may have a bearing on the pro- 
blem. 

A small group of Chinese college students were 
tested at Hong Kong. The data are given in Table 
34 . 

The writer would hazard this conclusion from his 
work on oriental students. There is nothing to indi- 
cate that oriental blood per se would predispose one to 
lower scores on the tests in question. It is conceiv- 
able, however, that lack of acquaintance with occi- 
dental music may cause a lowering of scores. 

The data on the other racial groups are obviously 
too confused to form bases for generalizations. The 
factors of test unreliability and uneqvral motivation 
are probably responsible for much of the lack of agree- 
ment. 
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Training and Validity 

Training- — Theory and Experiments 

The Term "Training T The term “training” has 
been employed in a variety of ways, (a) Certain 
writers refer to the giving of a music test a number of 
times as “training.” (Z») In addition to the retesting, 
the subject may be told which of his responses are cor- 
rect and which arc incorrect, (c) “Training” may 
include explanations of the concepts involved, cues as 
to procedures, and the like, {d) It may mean simply 
the accidental stimulation of the organism over long 
periods of time, with no formal instruction. For 
example, the Arabs have, in the main, heard less jazz 
than have Americans, (c) “Training” may refer to 
the formal musical training of an individual. Ob- 
viously, the efficacy of the training will vary with the 
variety employed. 

Capacity versus Ability. The question of training 
leads to a discussion of the concepts of capacity and 
ability. As defined by Seashore (67) : “The term 
‘capacity’ has reference to the inborn or native power; 
the term ‘ability’ is used to designate acquired skill 
in the use of a capacity.” It should be obvious, then, 
that the usual aim of the tester is to measure capa- 
city. He should hesitate to label his findings “measures 
of capacity,” however, as he rarely, if ever, knows 
the exact extent to which acquired skill has functioned. 
When he states that one’s musical ear cannot be made 
keener, he is usually referring to the capacities of 
pitch, intensity, etc. He may or may not be correct, 
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The musician well knows that, after formal musical 
training, many students can more easily tell when they 
are on the key. This may be merely a shift from 
cognitive to physiological limit, or it may mean the 
entry of some other factor. 

Training ExperitnenU. For the conclusions in 
his book regarding the effect of training on pitch 
scores, Seashore (67) has depended very largely on 
several studies which were carried on prior to and so 
without the use of his phonograph record. {a) 
Buffum (67) 

‘^classified 28 eighth-grade pupils in a preliminary fifteen- 
minute individual test for each one and then proceeded to 
train them by requiring 40 minutes of the most specific 
and intensive practice under favorable conditions for 20 
successive days, recording the average achievement for 
each day. The result was greatly surprising. Instead of 
showing progressive improvement with practice, each 
child remained as rated in the preliminary test, with only 
two exceptions, and the average ability for the class was 
the same at the end of the 20 days of this intensive 
practice as at the beginning.’' 

{b) F. O. Smith (74) has done a somewhat similar 
piece of work with 476 children, which corroborates 
Buffum. He has concluded: 

“The sensitiveness of the ear to pitch difference cannot be 
improved appreciably by practice. There is no evidence 
of any improvement in sensitiveness to pitch as a result 
of practice." 

Whipple, in an editor’s note attached to one of the 
present writer’s articles, has criticized these results as 
follows ; 

“The interpretation of results in such mass expeTiments 
as those of Buffum and Smith is, in my judgment, decid- 
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edly difficult, if not often misleading. Certainly, an 
equally important method of studying the effects of prac- 
tice is to confine onc*s elTort to drilling a competent, 
though unmusical, adult under Jiiboiatory conditions 
wliicli permit some mcjisure of qualitative analysis of what 
takes place. If this is done, as I myself showed years ago 
in a study of pitch discrimination {/Irner» Jottr. of Psych, ^ 

14: 1903, 561-568) not listed in the bibliography here, 
the effect of systematic training of an unmusical person 
is a curiously complex one — there appears marked im- 
provement under certain conditions, along with none at 
all under others. Without going into all the details, 
suffice to say that I was able to train my subject to dis- 
criminate correctly pitch differences of less than three 
vibrations (a perfectly laudable achievement), but could 
at will alter conditions slightly and cause her to fail 
utterly to discriminate pitch differences, not of a few 
vthralionSi but of more than ituo octaves. What is one to 
conclude from that? Can the unmusical be trained or 
can they J2). 

Without question, there is much to favor a qualita- 
tive study over one which employs group results. 

Ross (63) found that the discrimination of time, as 
measured in the Seashore test (old form, not the Col- 
umbia record), displayed a marked improvement in 
the case of eight subjects when the test was repeated 
seven times on successive days. In a somewhat similar 
study, Wright (88) has ascertained that the giving of 
the Seashore battery of tests daily for a week increased 
the average scores slightly, but not to any significant 
extent. In a number of cases the highest score was 
made in the middle of the week. 

According to the work of Vance (84), pitch dis- 
crimination is most keen at 128, 2S6, and S12 d.v. — ■ 
just the octaves most used in music. In fact, the niusl- 



STUDY OF THU SE/lSHORE'KWALWASSER TESTS 367 

cally trained subjects had better "musical ears” at these 
pitches than had the non-musical, but were poorer at 
higher and lower pitches. 

Seashore (67) has stated that training undoubtedly 
favors improvement in the discrimination of conso- 
nance, but that the improvement is not so great as is 
commonly supposed. He has further cited an experi- 
ment in which 14 observers were subjected to a pro- 
longed series of specific and intensive practice in dis- 
criminating intensity differences. There were 14 to 
30 periods of one-half hour each. On the whole, the 
achievement of these 14 observers was practically the 
same at the end of the practice periods as at the begin- 
ning. In another study he experimented with 15 stu- 
dents who had been blind from infancy. These sub- 
jects were compared with 15 "seeing” students in pitch 
and intensity discrimination. The average scores were 
approximately the same. Apparently the intensified 
training which the blind had had since childhood (as- 
suming them to be typical) had not tended on the 
whole to make them keener in these abilities. 

Seashore and Mount (72) have reported correla- 
tions between musical, instrumental, and vocal train- 
ing (as judged by questionnaires) and the Seashore bat- 
tery which range from ,39 down to .03, Correlations 
between musical environment (as judged by question- 
naires) and the battery ranged from .30 to — .03. 

Travis and Davis (83) have found that "the sense of 
pitch, the sense of intensity) and tonal memory enter 
into the function of speech.” 

In a study by Brennan (4), training was found to 



368 


GENHTIC PSYCHOLOGY MONOGIIAPHS 


correlate significantly (.40 or more) with pitch and 
rhythm discrimination, and with tonal memory. The 
training score was made to be the number of haif'hour 
lessons the student had had. It is well to bear in mind 
that causality is not necessarily expressed in such a 
correlation relationship. As Brennan has said: “In 
other words, his tonal memory need jiot be good be- 
cause he has received a certain amount of training, but 
because he is possessed of a keen tonal memory, he na- 
turally gravitates toward thinking and working with 
tones," The present writer would amend the last line 
to read “he may naturally gravitate, etc." Brennan 
also found Spearman rank correlations ranging from 
.17=t:.14 to .47=1=. 12 between Seashore scores and music 
performance as rated by expert judges. 

Using a similar training score criterion, De Graff 
(11) found correlations between it and rhythm dis- 
crimination of .09 with 464 adults, of .10 with 282 
eighth-grade pupils, and of .21 with 272 fifth-grade 
pupils, 

Motivated by a desire to improve on Brennan’s con- 
trols, Btown (7) ran correlations between teachers' 
judgments of musical ability and scores on the Seashore 
battery. They ranged from .ll=fc.06 to .41=t.0S, The 
teachers’ judgments and average score on the test bat- 
tery correlated at .38=tr.05 (reduced to .35 when age 
and intelligence were partialled out) . 

Gray and Bingham (2S) called their subjects musi- 
cally trained if they had had two lessons a week for a 
year or more. Their trained groups scored slightly 
higher in all of the Seashore tests with the exception 
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of intensity and time where occasionally the untrained 
made higher scores. 

Malmberg (SO) carried On work which eventually 
led to the construction of the Seashore consonance test. 
In that preliminary study he found a Spearman R of 
.02 between the test score and amount of training 
(judged by questionnaires), and an .R of .06 between 
the test score and ability to perform (also judged by 
questionnaires). 

As has been reported earlier, D. L. Larson (46) 
found that, in the main, her musically trained subjects 
scored above the untrained on the consonance test. 

Klauer (37) put subjects through two months of in- 
tensive marching, clapping, beating time, etc., and 
failed to find a significant increase in scores on rhythm 
discrimination over scores made by untrained control 
subjects. However, her results are complicated in that 
her control group was retested in a much shorter time 
than the training group and Avas obviously atypical. 
That is, its mean percentile was considerably lower 
than that of her training group so that no accurate 
comparisons can be made. 

R. H. Seashore (73) has reported a correlation of 
.82±.02 between scores on the rhythm test and learn- 
ing rhythm. The subjects in this experiment com- 
prised those who stood in the highest and the lowest 
10 per cent on the rhythm test. 

In a study somewhat similar to that of Klauer, 
Baugh (2) used two very small groups of children 
who ranged in age from 7 to 10, and in IQ from 78 to 
118. The children tapped out rhythm, were told of 
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the nature of rhythm, worked somewhat with various 
times, etc. While in the retest, the control group lost 
four points, on the average, the work group gained six 
points. 

F atidation 

Critical Discussion of Validation, Garrett (17) has 
said that the “validity" of a test “depends on the 
fidelity with which it measures whatever it purports to 
measure." The difficulty in ascertaining validity 
arises in the quest for some independent criterion of 
the phenomenon in question. For example, when is a 
test valid in probing for time limens? The Seashore 
test was designed to measure the ability to delect dif- 
ferences in empty time. Would a test in which the 
tonal stimuli are held for varying lengths of time give 
the same classification of subjects? No one knows. In 
fact many types of tests could be constructed, and be 
logically called time tests. But which would be the 
best time test? 

A similar difficulty is met with in “intelligence" 
testing. There are many tests which purport to meas- 
ure “intelligence," but no tangible criterion is avail- 
able. After all, psychological tests are being con- 
structed for practical situations — college entrance, 
clinical classification, etc. It thus appears to the 
writer that, for the time being at least, validation must 
rest on work such as Stanton is doing at Rochester. 
The validation, then, would not be for time, but for 
success in musical conservatories (see page 372). 

Data on Validation. In a study of 24 music students, 
Wright (88) found correlations of .45, .51, and .73 
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with achievement tests (largely dictation, and piano 
performance) devised by herself. A sight-singing test 
devised by Gaw (23) was found to correlate ,46 with 
pitch, .36 with intensity, and .56 with memory 
(A?^=149). Mosher (53) ran correlations between 
music achievement scores and the Seashore tests on 
about 450 students. His values were: time, .36; con- 
sonance, .29; pitch, .44; memory, .44; and intensity, 
.49. Tierney (82) also correlated the battery with an 
achievement test of her own construction. The value 
was found to be .22±.06, 

Beach (3) has reported that when the Seashore 
tests were employed in the St. Louis schools “the ac- 
celerated groups were much superior and progressed 
more rapidly.” 

Barnes (1) claimed to have found “a high correla- 
tion” between the Seashore battery and grades in music 
courses in a southern college. 

Heinlein (29) has found that the pitch record and 
his chordal discrimination test measure different be- 
havior variables (.I0±.12). In a study of the seventh 
grade, R. C. Larson (47) has correlated the 
Kwalwasser-Ruch with the Seashore. When inverse 
S.D's were used the value was .55 ; with T-scores it 
was .54; with regression weights .73.** 

^'’McCarthy (SOd), with a population of 7l children, found cor- 
relations as follows with K^aJes in singing: pitch, .43,' intensity, ,33; 
mernory, ,40; and consonance, ,41. With a population of 58, corre- 
lations were run against results on .a music questionnaire. The co- 
efficients were: pitch, .57; intensity, .31; and memory, .83. In the 
same study she found that pitch and intensity scores showed no im- 
provement after four repetitions, The memory test scores, however, 
showed a marked increase. 

Hnnimond (26a) ran correlations between the rhythm measure 
and Test 6, Sense of Rhythm, of the Logasa-McCoy-Wright Appre- 
ciation of Literature Test. The value found was 
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In a recent study, Salisbury and Smith (65) devised 
a test of sight-singing ability which has high reliabil- 
ity. They were also interested in the Seashore battery 
as prognostic of sight-singing ability. 

“Pitch mid tonfil memory were found to have very sig- 
nificant predictive value, the correlations with the criter- 
ion being between .60 and .65, respectively, and in the 
regression equations involving other prognostic materials, 
took significant weights. The other four Seashore tests 
were of decidedly less value for the purpose at hand,** 

The abilities to sing on key, to sing intervals, and 
^'voluntary control** were found by Brennan (S) to 
correlate somewhat with pitch and tonal memory 

(.21±.09 to .38±.0S), 

Highsmith (31) has concluded from a study of col- 
lege music scores ; 

“2. The validity of the tests when measured by school 
marks is very low, .312, 3. The intelligence tests used 
(I'erman Group and Thurstonc) gave a better predic- 
tion, r equals .423, of probable success in music than the 

Seashore tests 5. On the whole the Seashore 

tests proved of doubtful value as means of predicting the 
probable success of students in music.“ 

The validity of the Seashore tests has been studied 
since the academic year 1923-1924 at the Eastman 
School of Music, University of Rochester. This work 
has been under the guidance of Stanton who has pub- 
lished a number of monographs concerning her work 
(76, 77, 78, 79, 80). Stanton’s methods have been fol- 
lowed by Church (8) with apparent success. 

One of Stanton’s first studies displayed the unrelia- 
bility of music grades as criteria of musical achieve- 
ment. This unreliability she was able to remedy to 
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some extent. After considerable work in trying to 
predict success in the music courses, it was found best 
to combine the Seashore battery with the Iowa Com- 
prehension Test — a college "intelligence” test. By this 
means a series of critical score combinations was 
formed, below which the academic mortality was so 
high that it seemed advisable to exclude in the future 
all applicants with scores below these critical values. 
This procedure is a standard method in many colleges. 
It has been found quite efficacious in keeping out stu- 
dents who would probably have failed had they been 
enrolled. From a practical standpoint it works but 
little injustice. It presupposes, of course, that the 
finances of the school in question are limited,®® How- 
ever, the writer would like to mention in passing that 
certain of his friends have made at least fair musicians 
of subjects who scored in the very lowest percentiles 
of the Seashore pitch test. It is only fair to state that 
relatively large amounts of time and ingenuity had to 
be expended. Conservatories cannot afford to work 
with one subject when another is at hand who gives 
promise of progressing at a far greater rate. Yet all 
musical opportunity should not be kept from the low 
scorer. 

Conclusions. In any training study the procedures 
should be carefully outlined. Tests arc always made 
on trained or semi-trained subjects and so reveal abil- 

^^Stanton and Koerth (81^0 have found the coefficient of mean 
square contingency for Ti and T 2 composite scores (retests after 
three years of intensive conservatory training;) in terms of t)ie East- 
man profile classification for 157 students. The value was .695 out 
of a possible .866. 
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ities. The extent to which they indicate capacities is 
not known. Retesting and the methods so far em- 
ployed in short “training” periods do not seem, in the 
main, to change test scores appreciably. Nothing 
definite is known concerning the results of long expos- 
ure to a musical environment. To show the effects of 
this or of formal musical training, tests must be given 
before and after the musical exposure. Since grades 
in music courses are unreliable, it is inadvisable to em- 
ploy them as criteria of musical achievement. The pro- 
cedure (adopted by the Eastman School of Music) of 
combining the Seashore battery with a standard “in- 
telligence” test, and then excluding all applicants who 
score below a value previously determined as one 
which only failures make, seems to be a practical plan, 
and to work but little injustice when time and money 
are limited. In view of the difficulties which arise in 
the validation of tests when names are given which 
stand for intangible phenomena, Stanton’s work 
should be considered as a start toward validation.” 

®^In a recent UmVersit)' of low.i study, W. S. Larson (48) Jias 
Said: "Experimentation is now under way ill a public school system 
for the purpose of invcstigaling the priictical application of these 
aptitude tests (Seashore tests) as a selective agency. We hope that 
results may be obtained that will be basic not only for the classifi- 
cation of students in instrumental music, but will differentiate talents 
for other aspects of school music as well.” 

October, 1928, M. E. Wilson (86) gave the Seashore te.-its 
to music students of Ohio State University. These test scores 
were correlated with “averages of grades from several coursc.s taken 
simultaneously or during tire three quarters of the school year,” The 
averages of the Seashore tests correlated .21 ±,08 with applied music, 
.42:t.06 with ear training, .21±.09 with theory, — ,02±.ll with 
teaching courses, .26±.09 with appreciation, and .25±.07 with the 
total average of grades (86). 
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Elemental Character of Tests 

The difficult problem of the relation of nature to 
nurture has been mentioned in the section on “Capacity 
versus Ability.” 

It is a truism that a new life-history begins with each 
fertilized ovum. The ovum is a mass of chemicals. 
These chemicals interact with each other and with 
forces outside the cell walls, but have not in themselves 
abilities, as much loose talk might indicate. Obvi- 
ously, the geneticists, in their studies of human capa- 
cities, can only hold the environment as constant as 
possible or else vary it in prescribed ways, note the 
characteristics of parents, and then watch for similar 
behaviors or structural resemblances in the offspring. 
In the present condition of the social sciences the 
methods of environmental analysis are inadequate to 
measure the forces which have operated on a child up 
to the fifth school year (when the Seashore tests can 
first be given) . Thus a resemblance (for example, a 
score on the Seashore pitch test) in. parent and offspring 
does not necessarily mean that the chemical natures of 
the germinal cells were similar or were predisposed to 
react with the “normal” environmental forces in such 
a manner as to make the test scores in question. Home, 
school, and church, the influences of friends, and count- 
less other less obvious factors may have operated to 
boost or lower score values. Economic motives are 

“^Just iis this monogiaph u'cnt to press a stud.v by R, C. Larson 
(47) nppeared. In it will be found two stvidies pertinent to this 
section’, {a) data on changes in Seashore score after training ia a 
music school; (6) important data on validation. 
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frequently operative, as well. So a study like Stan- 
ton's, reported in the next paragraph, cannot be con- 
clusive. 

Stanton (76), aided, by an appropriation granted by 
the Carnegie Institution of Washington, studied the 
abilities of 85 parents and offspring on four of the Sea- 
shore battery — pitch, intensity, time, and tonal mem- 
ory. "These measures were supplemented by a 
systematic interrogation which covered questions in 
regard to musical environment, musical education and 
training, musical activity, musical appreciation, music- 
al memory and imagination,” Her results are stated as 
follows: "The harmony of the results with certain 
Mendelian laws in the family distribution tables of as- 
sumed gametic formulae is not improbable.” 

Certain work was done by Smith (74) on pitch dis- 
crimination prior to the construction of the phono- 
graph record. Tests were given to two large groups 
of siblings. One group gave a correlation of .48±.03 ; 
the other group gave a value of .43±.04. In each case a 
younger child was paired with an older sib. When the 
younger children of Group 2 were paired with other 
children of the same age and sex as their sibs, but who 
were not related to them, the correlation was ,S3±.03. 
These correlation values may possibly be explained in 
part by errors in selection. It is quite likely that, on 
the average, the younger the child the younger the sib 
with whom he was paired. Since age is an important 
factor ill test scores of this type (see the Seashore test 
age-norms), this would in itself give spurious positive 
correlations. The reliability of rhi.s test is unknown. 



STUDY OF THE SBASHORE-KWALWASSER TESTS 


377 


According to Seashore and Mount (72), “to the ex- 
tent that the test is elemental, there should be no ap- 
preciable improvement with practice, development 
with age or variation with general intelligence.” It 
has been seen that there is practically no relationship 
between results on “general intelligence” tests and any 
of the Seashore-Kwalwasser battery. The discussion of 
practice did not give a very concise answer. Test scores 
do improve with age. Of course, it may be true, as Sea- 
shore has claimed, that the physiological limits do not 
improve. There is no obvious method of checking this, 
however. 


Modifications of Test Battery 

The, following attempts at modification of the tests 
in question have been discussed previously: by Gaw, by 
McGinnis, by Poorman, by Salisbury-Smith, and by 
the writer in his Stanford study. 

Gaw (23) has found that the Seashore time and 
tonal memory tests are considerably too difficult for 
fifth-graders. She has modified the time test by ex- 
tracting Columns A, B, C, D, E, and J from the record 
and playing them twice. The resulting score curve 
was found to be more nearly normal. Certain percent- 
iles have been found for 53 children. The tonal mem- 
ory test has been modified by the rendition of Columns 
A, B, and C three times. Percentiles have been fig- 
ured for 141 fifth- and sixth-grade children. 

The point has been previously made that subjects 
are very likely to judge consonance differences on the 
basis of affective tone and not from the standpoint of 
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consonance (as Seashore defines it). The responses 
“better, worse" favor this error. D. L, Larson (46) 
has therefore suggested the responses “less, more," 

The writer has found that numerous students be- 
come slightly confused at the Seashore directions, 
“whether the second is higher (weaker, etc.) . . . than 
the first." It seems much simpler to say, “If the pitch 
of the tonal sequence goes higher, mark h, etc." In 
giving small children the tonal memory test confusion 
is sometimes avoided by offering to each child five slips 
of paper numbered one through five. The subjects are 
asked to point to each slip in turn as the tones are 
played. This method apparently allows them to at- 
tend more to the tones and less to the act of counting. 
If these changes in method alter the norms, the writer 
has no record of it. 

Highsmith’s (31) modifications of the tests were 
also previously discussed. By throwing together re- 
sults from all the Seashore tests, the two halves, when 
stepped up by the Spearman-Brown formula, gave a 
reliability of .89±.05. 

The writer has given the intensity test on the 
Brunswick Panatrope at full intensity. One hundred 
eight members of a class in elementary psychology 
served as subjects. They had not taken the test previ- 
ously, The median approximated 87 percentile, and 
the mean, 83. A comparison with the intensity mean 
data which were reported earlier showed that the DA ^ 
equalled 10.57. This indicated that the more modern 
iiistrunient altered the standardization enormously. 
There was probably no selective error in the type of 



STUDY OF THIS SBASHORC-ICWALTVASSnR TESTS 379 

subjects, since heretofore, in similar classes, the mean 
scores had been quite constant. 

With 249 Mills College entrants as subjects, Gaw 

(23) gave the pitch test on the old type Brunswick. 
The test was immediately repeated on the Panatrope, 
with a correlation of .732^.02. The Brunswick mean 
approximated S7 percentile and the Panatrope 67. 
TheP.-E^ of means was .405 (62 chances). Plowever, 
as has been previously suggested, the repetition at the 
same sitting may have introduced other variables. 

In an attempt to get the rhythm median lowered 
somewhat, the writer changed the phonograph speed 
from 78 r.p.m. to 60. The attempt fmled, as the 
median and mean approximated 77 and 79 percentiles. 
This work was on a group which had not been previ- 
ously tested. By comparing the mean with that re- 
ported earlier on a similar group, it was seen that the 
new one had only 74 chances in 100 of being larger 
than the old one. 

Both Kwalwasser (39) and Schoen (66) have added 
tests of their own construction to make up the supposed 
incompleteness of the Seashore battery. 

Critical Evaluation of the Tests 

Pitch. This test has a reasonably high reliability. 
It has certain elements in common with the test of 
tonal memory, but little in common with the other 
tests of the battery or with "intelligence” tests. Its 
standardization appears good. Gilliland and Jensen 

(24) have carried on a detailed study of the test, and 
have made this declaration : 
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“TJie Seashore records have been standardized and are 
no doubt very satisfactory for the purpose for which 
tlic3' arc used in scliool room tests. . . . But for Jaboratory 
experiments on pitch differences the phonograph records 
arc not satisfactory.” 

A number of what might at first glance be called 
''questionable features” of the test can be noted. 

1. The intensity variable is not perfectly controlled. 

2. In the present scoring system each item is given 
an equal weight. It might be possible to construct a 
weighting system which would improve reliabilities. 
However, the writer is inclined to feel that such a 
change would probably not be worth while. 

3. A subject’s score does not always indicate his true 
ability, as is shown by the frequent change of score 
when the test is repeated. For clinical purposes this 
difficulty can be partially overcome by repeating the 
test several times (on different days) . If the score 
fluctuation is great, the median of a number of trials 
may possibly be nearest the true ability score. If the 
improvement is marked the scores on the last test may 
have most significance, but may show learning or 
recollection of prior answers to some extent. Indeed, 
the writer knows of no absolute method of determining 
the true score in a clinical case. However, such refine- 
ment of measurement is probably not very essential; 
since about all one usually cares to know is the quartile 
in which the subject’s score falls. 

4. It is occasionally obvious that the possessor of 
absolute pitch need hear only the first note of each 
series of two tones to figure the answer. The writer 
can see no harm in this nor defect in the test, since such 
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a phenomenon merely indicates that the subject has 
great accuracy of pitch discrimination, and sometimes 
a memory for absolute pitch. 

5. Music teachers are prone to say that the differ- 
ences displayed by the test are psychological rather 
than musical (55, and others). To a certain extent 
their claim is justified, since practical music does not 
often make use of the minutest differences registered 
on this test. 

6. The work of Lanier (43) might conceivably in- 
dicate that a decrease in the length of the test by at 
least one-half would entail no loss in reliability. This 
would greatly aid in relieving the monotony. How- 
ever, the writer has already questioned Lanier's cri- 
terion of reliability. 

7. The test elements are simple auditory stimuli, not 
snatches of music. This fact should really be a point 
in the test’s favor if it is to be a “capacity” test. 

8. According to R. C. Larson (47), “the results 
show that the 5 d.v. column functions little if any in 
the test, and that there is a need for a finer choice of 
increments between the 2 and 8 d.v. range." 

Seashore (67, 68) has given the following advice 
concerning the pitch limen disclosed by his test. 

“Below 3 d.v.: May become a musician. 3-6 d.v.: 
Should have a plain musical education. 9-17 d.v.: Should 
have a plain education in music only if special inclina- 
tion for some kind of music is shown. 18 d.v. and above: 
Should have nothing to do with music.” Another way 
of stating approximately the same thing is as follows: 

“Best 10 per cent: stimulate enthusiastically. Next 20 
per cent: encourage freely. Next 40 per cent: encourage. 

Next 20 per cent: question. Next 10 per cent: dis- 
courage.” 
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This advice is probably the^best that can be given to- 
day, if time and money are limited. 

Inlensily. The majority of the statements made con- 
cerning the pitch test are equally applicable when in- 
tensity is considered. The test is, however, consider- 
ably less reliable. 

Tiftte. The reliability of this test is quite low. Sug- 
gestive effects are quite likely to enter in giving the 
time record as a group test, since subjects arc prone to 
nod heads, or beat out the times on desk-tops. This 
test is the only one given at a speed other than 78. 
There is sometimes a difficulty in making the direc- 
tions clear. For fifth-graders this can frequently be 
facilitated by moving the hand at a constant rate over 
the blackboard and by marking with a crayon at dif- 
ferent time intervals. This gives a visual as well as 
an auditory picture. The seeming unmusical manner 
of judging time is decidedly disturbing to many stu- 
dents who have had musical training. 

Consonance, Compilations of data concerning this 
test are of questionable value since various subjects re- 
act to its directions in such different manners. Even 
D. L. Larson’s (46) reliability figures are low. Hein- 
lein (27, 30) and Guernsey (26) have discussed the 
error of arbitrarily fixing consonance values. In view 
of the complicated directions which are historically in 
error even when they can be understood, the writer has 
treated the record as a straight preference test. The 
intensity factor is not constant. This predisposes cer- 
tain stimuli to lower or higher ratings than they would 
normally receive (IS). A few of the combinations 
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appear on occasion to be so hideous that laughter is apt 
to ensue. The noise thus engendered is likely to 
deaden the following stimulus pair. However, for all 
its faults and unreliability, it is well to keep in mind 
that the errors made by groups of subjects are quite 
consistent. 

Tonal Memory, Tonal memory shares with pitch 
the honor of being the most reliable member of the 
Seashore-Kwalwasser battery. As has been mentioned 
before, the two tests have certain elements in common. 
From one viewpoint, all the tests are “memory tests.” 
When giving the tonal memory record to children, 
certain difficulties occasionally arise. Children are 
likely to count the tones aloud, or in stage whispers, as 
they are given. This difficulty can be at least partially 
eliminated by giving them numbered papers to mani- 
pulate. In this test the subject is informed (indirect- 
ly) of the number of notes to be anticipated in the suc- 
ceeding columns. As the number gradually builds 
up — 2, 3, 4, 5, and finally 6 — the murmurs of discour- 
agement are frequently audible. Heinlein (28) con- 
cludes as follows: 

The method for grading the test is inadequate. 

3, Tonal memory ol the identification type has little 
value in the diagnosis of musical talent,** 

Heinlein’s statement may be correct. However, the 
writer feels that this test has at least psychological sig- 
nificance. 

Rhythm. The rhythm test is the newest member of 
the Seashore battery and the poorest in accuracy of 
standardization. Its reliability is very low. One 
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should be very cautious, therefore, in employing the 
test. For educational ratings of this and the other 
Seashore tests, the readers are referred to Kelley (36, 
p. 276). 

Kivalivasser Ballery. The Kwalwasser tests in their 
present form seem too unreliable for purposes of clin- 
ical diagnosis. For an adverse critical evaluation, of 
this and the Seashore battery, see Norris (S7).°‘ For 
a statement of music-testing aims, see reference (56), 

General Conclusions Concerning the Use of the 
Tests. The Seashore pitch and memory tests would 
appear to possess sufficient reliability for certain diag- 
nostic purposes. The Kwalwasser battery and the re- 
mainder of the Seashore battery should be employed 
only with extreme caution. The item difficulties of all 
members of both batteries are highly consistent. For 
certain group studies they should, therefore, prove of 
value. For purposes of classification the use of n bat- 
tery composed of the entire group of tests would also 
appear to be justified, at least from the standpoint of 
reliability. Kelley (35) has given a formula (number 
147) for obtaining the reliability of a battery if the 
reliabilities and the intercorrelations of the several con- 
stituents are known. If the following reliabilities — ■ 
pitch, .75; intensity, .66; time, .51; consonance, .65; 
rhythm, .47 ; and memory, .83 — and the writer’s table 
of intercorrelations are assumed (the reliabilities to 
be later raised by the Spearman-Brown formula), and 
it is further granted that the weights are taken inversely 

more recent article wliicli is also soiticwliat opposed to tlic 
Scashorc-Kwalwasscr battery is by J. C. Moos (52). 
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as the sigmas, then r equals .885. If the two Kwal- 
wasser tests are added, with assumed reliabilities of 
.42 and ,21, the battery reliability becomes .870. 
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UNE ETUDR HISTORIQUE, CRITIQUE, ET EXP/ilRIMENTALE DE 
LA BA'rTERIE DE TESTS SEASHORE-KWALWASSER 
(R^Bumd) 

L* auteur a'cst rendu compte d'unc facon critique dcB Etudes nnt^ricures 
dc la batterie dc teaU SeashorG-Kwnlwasacr. II n aasembld auaal dea 
donn^es qvil aont euppl^mcnlairca h. certains 6garda aux dUidea ant^riQuresi 
On pent r^aumcr aca r^aultala de [Q fa^on aiiivante; 

I, Lea "MeBurea dc Tqlenl Musiciil” Senahore et lea “TcbIb dc Sen- 
aitjvjt6 M'lfilodlqiie ec Harmonique'" Kwahvaaser meaurent en g^ndral clca 
variaUlcB tout difF^renta du comporten\cnt. 

2* Lfl plus grnnde pjirtic dcs mcmbTcs de la baUcrie aoiit bicn standard!' 
s£s. II scmbic qiic ics exceptions soient lea dcux< testa Kwalv/nsaer ct le 
test **Scn3 du Rhytlime** Sea shore* 

3. Chez lea el&ves, ll n*y n preaque aucune corrHutlon ovec I'lnlellli^cncCk 

4. Il sc montre dea differences jmportnntes A j^^gard dc Vhge dans Ia 
plupart des testa, 

5. Lea diff^reneca de sexc sont g<$[i(^rnlcmcnt peticca ct varient peuc-etn^ 
avoc Ua attitudes envers la mualqiic ndopt^ca par Ics aujets. 

6 . On a calculi les quarniuc-cinii K^trndca icndua puBsibfes par iea six 
teats Senahore. Lcur m^diane cst dc 0,02S6 dvcc P.E.^ de 0,0212. 

7. Les difhcultiSs indWiduelles trouvics nc sont paa toujours lea memes 
nltenducs en th^orJe, 

8. Dc glands groupca dc sulcLs ont dcs dlfllcuU^a mdlviducllea 
scmbla bl cs. 

9. 11 sc montre dc ccrlnincs difl^rencca dc rnce (siirtout n^grc-blanche) 
dans Ics r^sultnts des tests. ^ 

10. Dana loute In bntterie aculemeht le test de ^'m^moire lonnlc’* ct ccUii 
de ''sens de hauteur*^ acmijicnt avoir oaaez dc vaicur pour un pronoatic 
indivicJiicl. 

II. On rnpporte divers cssnia dc rencire Iqs tesla dc plus dc valeiir. 

12k Si Ton (idmct certnines aupposltions, la bntterie Seashore comme 
iinit^ nurnlt unc conatonce tie 0,885. Si Ton ajniite lea teata KwnIwnBsor, 
yalcur elevient de 0,870, 

13k La plus ernnde partie dea experiences indiquent que la pratique 
fd'une p^riodc tl'^hcurea ou dc jours & line petite pfiriode d^ann^es) n^nug- 
mentent pna de beaucoup les r^Bukals Seashore, 

14. L’autenr propose “succis dana un conservatoire de musique'^ comme 
le meilleur crit^rc dana I'^vnluation dcs testa. 


Farnsworth 
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EINE PIISTORISCHE, KRITISCHE, UND EXPERIMENTELLE STUDIE 
DIE SEASHORE-KWADWASSEr TEST-SERIE 
(Rcferat) 

Dor Vcrfasser hat die friiheren Studien iiber die Seashore-ICwttlwaaaer 
Test-Serie (test haltcry) kritiach heaproclien. Er hat auch Daten zusommen 
gefasatt wciche in gcwisdcn Beziehiingen die frOheren Untersuchungen er- 
ganxexi. Seine Befunde konnen wie foigt kurz ^-uBammengefassE werden: 

1. Die '’Maastpbe des Musikalischen Tqlentes” (Measures of Musical 
Tir/ent) voH Scashoroi Und die “Masstabe ^ der Mclodischen und Har- 
monischen Empfindaamkeit’* (Tests of Melodic and Harmonic Sensitivity) 
von Kwulwnsscr mcasen iin grossen Oanzen welt veracliiedene Formen des 
Benchmens (behavior variables). 

2. Die Mclirznhl dor Bestandtcilc der Testscricn sind gut standardisiert 
worden. scheinen aber die zwei Kwolwnsser Tests und der Teat fiir 
Rbythmiisainn (acnac^of-rhythm test) yon Seashore hier Ausnahraen 2 U sein* 

3. In Schiilbevblkeruiigcn /indet sich fast gar keine Korrelation mit 
'HntclJigcnz.^' 

4. In der Melirzahl der Teats zelgen aich wichtige Altcraunterschiede 
(ngc differencea). 

5. Die Geaclileclitsimtcrscluede sind gewbhnlich kleln, und yrcchaeln vifll- 
leiclit mit den Hnluingcn (actitudea) wciche die Vpp. der Musik gegenilbcr 
annehnu'ii. 

6t Dio durcJi die seclis Sensiiore Teats erm^glichten 4/ Vierzahlen 
(tetruda) sind bcrcchnct worden. Ihre Mittelzahl (overage) ist ,0286^ 
der 'vvaiirschoinJichc Fehicr .0212. 

7. Die fcatgeatclUen (rclotivcn) Schvvicrigkeitcn der einzeJnen Bestand- 
teilcn stehen njehr iinmer mit den thei>retiflch zy erwartenden in Einklong- 

8. Oro.'isc Gruppen der Vpp« erweisen ziemUch nhniiche Schwierigkeiten 
mit den einzelncn Beatnndteilen. 

9, Ka zeigen aich gewiase Raaacnuntcrgchicde (besonders zwischcn 

Schwarzen nnd Weisseii) in den Tcstrcsultatcn (test scores) ► Die Deiitung 
der Rcaultntc iat aber achwicrig. , 

10. Voii der gonzen Scric scheinC niir der Test dca TongedUcntnisses 
(tonnl memory) ii nd der Test der Tonhflheunterscheidung (sense of pitch) 
zuverJilssig geniig zii acin, um incUviduellc Prognoae zu crmbglichen. 

11, Es wird iiber mclircre Verauclie^ die ZiiverloHsiglceit der Tests z’> 

erhbhen, Bericlit erstattet, ^ . 

12, Wci’den gewiasc Annalimeii zugegeben, so erweist die Seashore sene 

ois Giiilzes einc Ziiverlnaaiffkeit von .885. Fiigt man die Kwnlwassei Testa 
hinzu, 60 wird der Wert .870. . 

13. Die Mclirznhl der Experfmente deiiten pn, dnaa Ubung (sich * 

end liber Stunden odcr Tngcii, oder gpr bis uber einige Jahre) die Zahloc- 
fundc (scores) bci der Seashore Eerie nidi viol tindert . . 

14, Der Verfnsser verteidigt "Erfolg in eincm Muaikkonservatorium aJS 
das beste KrUcriuin der Triftigkcit der Tests. 

Farnsworth 
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INTRODUCTION 


In a previously published study (1) the learning of 
bright and dull children was compared in the task 
of reproducing a descriptive selection. It appeared 
from that study that for two groups of children, bright 
and dull, respectively, whose average mental ages were 
about ten years and six months each, the results were 
practically the same, although the average chrono- 
logical ages of the groups were about nine and twelve 
years, each. A third group composed of bright twelve- 
year-old subjects scored much higher than these, two 
groups, and a fourth group of dull nine-year-old chil- 
dren scored much lower. These results were to have 
been expected, particularly as the selection of the sub- 
jects was made on the basis of IQ scores as measured by 
the Stanford Revision of the Binet-Simon Test— a 
test whose correlation with language abilities is said 
to be very high. 

This report gives the result of further study of the 
four groups in this task, in regard to the ranking of 
certain "idea” units and to improvement during a 
series of practices in their reproduction. The data 
for the subject groups are given in Table 1. Three 
more cases are included in these data than were used 
in the previous study. 

The selection used for the task was the following 
adaptation and extension of Test 11 of the Herring 
Revision of the Binet-Simon Tests. The lines cross- 
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TABLE 1 

Description of Subjects 



Dull 9 

H right 9 

Dull 12 

Briglit 12 

Number of enses 

15 

17 

iC 

15 

AvCrnge CA 

9^1 

9-2 

12-2 

13-a 

CA rnnRc 

8^11 to 

9-4 

12-0 to 

12-5 

Average MA 


10-5 

10-4 

13-H 

Average IQ 

85 

114 

85 

115 


ing the print indicate the division into ^^ideas*' as 
counted in the tests — a total of 48. 

a little / cottage / on the banks / of n river / in 
France / there lived a farmer / and his wife, / Their 
home was / in a pleasant spot; / behind it / was a forest; 

/ In front / was a maple / tree. / Under its brandies / 
there sat their daughter / a good / and gentle girl, / 
whose work it was / to look after the sheep / of Jicr 
fathcr^s / flock. / The name of Goldie / might have been 
given her / as / her hair was golden / brown, / while / 
her red / checks, / smiling / dark / eyes / and bright 
/ lips / gave one delight / to behold. / But / she was 
called Gloria / by her father, / Sunshine / by those who 
knew her / well, / and Fairy / Girl / by her mother's 
/ little / sister. /’ 

The experiment covered five successive days, on 
each of which the selection was read to the child by 
the examiner and then immediately given back by the 
subject. On each of the fourth and fifth days a reten- 
tion test was made before the selection was read to 
the subjects, after which the usual reading and repro- 
duction followed. The procedure of the experiment is 
outlined in the study above cited from which the fol- 
lowing extract is taken- 

*'T1i€ subject was directed to listen carefully to a 
'story* so that he could retell it, The experimenter read 
tile selection aloud, distinctly and with little emphasis or 
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expressive interpretation. At the conclusion the subject 
Was directed to tell everything he could remember. There 
was no time limit, each subject being allowed as much 
time as he apparently could use to any purpose. In 
case very little was reproduced encouragement was given 
by such direction as ‘Go uhead,* or ‘What else?* In a 
few cases where the results were particularly meager, 
urging was continued, but nearly always with not a 
single added idea. Apparently after a minute or so noth- 
ing further came to mind, either for the fast or for most 
of the slow reproducers. 

“The record was the number of ideas correctly given, 
identical wording not being required. When words of 
the selection were* incorrectly used, however, they were 
not counted, es, for instance, ‘her father called her 
Goldie' (not correct). 'Goldie', the word incorrectly 
used was not counted. On the other hand, when single 
words, such as ‘river/ ‘cottage/ and the like, weic 
given — as happened with a few of the younger dull sub- 
jects — they were counted, if they were important words 
in finy idea group. This concession affected the scores 
of hut the dull nine-year-olds and can only slightly have 
reduced the differences between them and the other 
groups, differences which, with the procedure followed, 
arc very striking'' (fj PP* lS-16}. 

Table 2 gives the total average number of ideas re- 
produced for all subjects during all trials of the 
experiment. 

The purpose of the present study is to analyze the 
data summarized in Tabic 2, in. an attempt to find 
comparisons of difficulty among the four subject 

TABLE 2 


Total Average Number of Ideas Reproduced 


Dul( 9 

Bright 9 

Dull 12 

Bright 12 

9?,7 

iao.4 

176.2 

235.6 
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1 

2 

3 

4 
i 
6 

7 

8 
9 

10 

11 

12 

13 

1+ 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 
2(> 
27 
2B 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 


TABI^E 3 

Basic Table of Thrived Scores for Each Group 
or SufljjjCTs FOR Each Idea 


Idea 


Scoics 

Pull 9 Un^hl; 9 Pull 12 12 Total 


In (I little 6 

counKe 4 

□n the banks * 4 

of Q river 4 

in France 5 

lived n farmer 4 

nnd hia wife 4 

Their home wag 2 

In a plensam spot 2 

hehliul it Was 4 

a forest 4 

In front was 3 

fi tree 6 

maple 6 

Under its branches 5 

sat their daughter 6 

a good . . girl 2 

and gentle 1 

whose work it was 4 

Lo look after the sheep 6 

of her father’s 2 

flock 3 

The name of Goldie 2 

njJfi'ht have beep her 0 

as 0 

her hair was golden 4 

brown 2 

while 0 

her red 1 

cheeks 2 

smiling 0 

dark 0 

eyes 0 

and bright 0 

Ups 0 

gave one delight 0 

to behold D 

Rut O 

she wna called Gloria 4 

by her father 4 

Sunshine 3 

by those vyho knew her 3 

well 2 

and Fairy 3 

Girl 2 

by her mother 2 

slater 2 

little 2 


0 

6 

4 

5 

3 
5 
5 

4 

5 
8 
8 
8 
8 
8 
8 
8 

3 
2 
5 
7 

4 

5 
5 
5 

4 

5 

5 
0 
2 
2 
t 

1 

2 
1 
1 
1 

2 

7 

7 

7 

8 

6 
6 
3 
7 
G 
5 


6 

5 

6 

7 

8 

5 

6 
4 
4 
8 
8 
8 
8 

7 
6 

8 
4 
1 
4 
7 

4 

5 

6 
6 
6 
7 

5 
2 
2 
3 
2 
2 
3 
2 
2 

1 
1 

2 

6 
7 
6 
6 

3 

4 

5 
5 
5 
4 


7 

7 

9 

9 

9 

4 

7 

4 
6 

8 
8 
8 
9 
9 

5 
8 
3 

3 

7 

8 

6 

7 
9 

8 
6 
8 

5 
1 

6 

7 

4 

5 

6 
4 
4 
2 
2 
4 
9 
9 

8 
9 
6 

7 
6 

8 
8 
7 


25 

22 

23 

25 

30 
18 
22 
14 
17 
28 
28 
27 

31 
30 
27 
30 
12 

7 

20 

zs 

16 

20 

22 

19 

16 

24 
17 

3 

li 

14 

7 

8 

II 

7 

7 

4 
4 

8 

26 
27 
24 

2r> 

17 
19 

18 
22 
21 
18 
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groups. This will be done in two ways: 

1. By study of difficulty as indicated by rank of 
ideas according to scores derived from the number 
of correct reproductions. 

2. By study of gains as indicated by differences 
between first and last scores. 

The derivation of the scores used in the tables of this 
study is shown in the following formula: 

(Number of times ideas were reproduced X 100) , 

(Number of trials X number of subjects) 

Fractional remainders were dropped. This score 
avoids minute distinctions — not warranted by the 
nature of the experiment — and reduces figures to those 
on a scale of 10. 



II. 


DIFFICULTY 

Table IVa gives the order of ideas, when ranked 
according to the total scores made by all four groups 
combined. 

A difference of one in the scores stands for a differ- 
ence of about ten per cent, so the rank position given in 
this table probably represents differences of some signi- 
ficance. The range, with a possible score of 40, is from 
31 down to 3, descending with quite uniform regular- 
ity. The position of the idea in the selection is given 
by the numbers in the right-hand column of the table. 

Study of the data soon suggested that a grouping of 
the 48 ideas into larger groups would be desirable, 
Accordingly, 16 larger-idea groups were determined. 
Their selection was made on two grounds; (a) the 
scores for each idea, and (fe) logical relations of ideas. 
It may appear that such combinations are not justi- 
fied. It seemed out of the question, however, to 
depend upon but one of these factors. The score re- 
sults gave evidence beyond question that certain ideas 
were reproduced well and others very poorly. In 
certain instances the scores showed that, although ideas 
logically belonged together, it could not be said that 
they had been equally well learned by the subjects. On 
the other hand, certain ideas, having nearly the same 
scores, were so widely separated in position in the 
selection that it did not seem correct to consider that 
they belonged together in a larger idea unit. The 

[ 404 ] 
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TABLE IVa 

IIankino op Ideas by the Grand Total 
OP All Four-Group Total Scores 


lUtik. 

Secire 


Position number of idea 
in the selection 

r 

31 

tree 

14 

2 

3Q 

in France 

5 

3 

30 

Wna a maple 

U 

4 

30 

sQt tliclr ciauelucr 

16 

S 

28 

behind it 

10 

n 

28 

wns a foreat 

11 

7 

23 

iQ look after the aheep 

20 

s 

27 

jjj horn 

12 

9 

27 

uniter {l» brnncltea 

IS 

iO 

21 

by her father 

40 

li 

26 

she wAfl cnllcd Gloria 

39 

12 

26 

by ihoac who knew her 

42 

13 

25 

coiingc 

1 

JI4 

25 

of a riv^er 

4 

IS 

2t 

her liflir wflg golden 

26 

IS 

24 

5tfnaln‘ne 

41 

17 

23 

on the bftnb 

3 

IH 

22 

In n liUle 

2 

19 

22 

ami his wife 

7 

20 

22 

the name ol Goldie 

23 

21 

22 

by her /noiher’s 

45 

22 

21 

sister 

48 

21 

20 

whose work it was 

19 

2^ 

20 

of her father's 

2i 

25 

19 

might have been given her 

24 ' 

26 

19 

and Fairy 

44 

27 

J8 

there lived n farmer 

6 

28 

18 

Girl 

45 

29 

18 

Hale 

47 

30 

17 

In a pleasant spot 

9 

31 

17 

brown 

21 

32 

17 

well 

43 

33 

16 

flock 

22 

3+ 

16 

as 

25 

35 

14 

Their home was 

8 

36 

J4 

cheeks 

30 

37 

12 

a good . . girl 

17 

3S 

11 

her red 

39 

39 

U 

eyes 

33 

40 

8 

dark 

32 

+1 

8 

Biib 

38 

42 

7 

gentle 

18 ■ 

43 

7 

smiling 

31 

U 

7 

bright 

34 

4S 

7 


35 

46 

4 

gave orie delight 

36 

47 

4 

to bdio/d 

37 

+8 

3 

while 

28 
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following table gives these larger idea groups in their 
score order. Their positions in the selection are indi- 
cated and their combined average §cores stated. 

Three of the original 48 ideas — brown, But, and 
while— were not combined with any others. There 
seemed to be no other logically related ideas of conn- 
parable scores to which they could have been attached. 
To have placed them in groups where they were logi- 
cally related would have covered up score differences 
which it seems desirable to have appear. 

The rankings shown in these tables make comment 
permissible. That the differences in scores represent 
only differences in the nature of the difficulty of the 


TABLE IVi 

Ranking of Larobr-Idba Groups nv tub AvaRAcE of tub 
Grand Total of Four-Group '[’otal Scores 


Rank 

poaition 

SmtiU-ldea 

seleclJon 

number 

Score 

Idea group 

1 

13-16 

39.6 

a maple trecj Under ks brandies aal tbeir daughter 

% 

10-12 

27.7 

Behind It was a foreiu. In front wob 

3 

3- S 

36.0 

on the bdJika of a river in Fronce 

. 4- 

1- 2 

23.S 

In n liule cottage 

5 

39-48 

21,9 

ahe was cpllcd Gloria by her father, Sunshine 
by those who knew her well and Fairy Girl 
by her motlicr’a little slater, 


19-22 

21.1 

whose work it wrs to look after the sheep of 
her father^B flock 

7 

23-26 

20.4 

The name of Goldie might have been given 
her, ns her hair was golden 
lived Q former and his wife 

S 

6- 7 

20-0 

9 

27 

17.0 

brawn 

10 

8- 9 

15.5 

Tliclr home was in a plcasmu spot 

11 

29-30 

12.5 

red cheeks 

12 

17-18 

9.5 

a good and gentle girl 

smuing dark eves and bright lips 

13 

31-35 

6.0 

1+ 

38 

2.0 

But 

15 

36-37 

4.0 

gave one delight iq behold 

1^ 

2B 

3.0 

while 
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ideas themselves is probably not the whole explanation 
of the score differences. Yet, in certain cases, at least, 
there must have been differences in the nature of the 
difficulty of the ideas themselves. 

Obvious and outstanding is the fact that there are 
large score differences. Comparing the scores for 
either grouped or small ideas, it is evident that those 
near the bottom are much lower than those near the 
top. Among the ideas at the bottom are “But” and 
“while.” Perhaps these ideas are really harder for chil- 
dren than the others. The words are abstractions indi- 
cating certain relationships between other ideas and 
are known to appear comparatively late in the vocab- 
ularies of young children, 

“Gave one delight to behold,” rank IS in the list of 
the 16 largcr-idea groups, is rather archaic or stilted 
and probably is quite unusual in the language ex- 
pression of children. It also is abstract to a consider- 
able degree. The relation between being presented 
with something — especially such a thing as “delight” 
—when all one docs is to behold, might well stump the 
directness of a child’s mind, It seems reasonable to 
hold that this idea had inherent difficulty. 

“Their home was in a pleasant spot,” rank 10, also 
sounds strange. A home has rather vague but real 
extension in size. A spot, relatively, is tiny. Also, it 
seems conceivable that, with a life of more or less 
continual learning about spots being nothing if not 
unpleasant, there might have been some blocking when 
it came to saying that “Their home was in a pleasant 
spot!” 
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Certain qualities inherent in the ideas themselves 
seem to merit consideration as factors in difficulty. 
Such ideas are in themselves relatively so difficult 
that they are not sufficiently well grasped to be given 
back, in reproduction. 

There are other groups of ideas, however, which 
also rank low and should be considered in order to 
find some explanation for their low scores. “A good 
and gentle girl” stands in rank position 12, in the 
larger group list of 16. The question suggests itself as 
to whether this conception is difficult to comprehend 
in the minds of children, or if it is uninteresting, un- 
important, or perhaps unpopular among them I ,The 
idea “gentle” may be unusual, but certainly not “a 
good girl.” The position of this phrase is immediately 
following the words, “sat their daughter,” part of the 
larger-idea group in sixth place. It docs not seem 
correct to account for the low position of the idea in 
terms of its inherent difficulty. Other factors than 
difficulty of the ideas must have been operating. 

The remaining ideas which are low in the rank- 
order list are “red cheeks” and “smiling dark eyes and 
bright lips.” Two conditions may explain, at least in 
part, their low scores. The words themselves are not 
unusual to children, but the use of the adjectives with 
the particular nouns they modify in these cases may be 
said to be unusual. Usually lips are smiling and red 
and eyes are bright. The unusual combination was 
made with intent. It was thought that possibly such 
unaccustomed use might result in distinguishing bright 
and dull. Later comment upon that expected differ- 
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ence will be made, The other condition which may 
explain the low rank order of these ideas is that of 
their numerical difficulty. Six different adjectives of 
personal description are used in this part of the selec- 
tion, all in one sentence. Perhaps memory-span ability 
explains the matter. Of course, reproduction of the 
whole selection is related to memory span, but it seems 
fair to consider that that particular function of repro- 
duction might explain the. low score, where so many 
ideas of the same kind are in sequence. The idea 
“brown,” which is only at about the middle point of 
the score distribution, may owe its rank in part to this 
same factor, as it is part of the sequential description. 

Turning to the smaller-idea groups which rank high, 
it is found that “in France” stands along with “sat 
their daughter” and “was a maple” “tree” at the top of 
the list. Perhaps familiarity, due to much experience, 
explains the high positions of these ideas. Such an 
explanation may be acceptable for the latter three. It 
does not clearly account for the position of “in 
France.” It is doubtful if any of the children had ever 
seen France. The great extent to which France 
occupied the American mind because of the World 
W^ar may have had some effect, although the oldest 
subjects of the experimental groups were but four 
years old when the War ended. “Was a forest” also 
stands at the top of the list. The children of the experi- 
ment probably never saw a forest. Part of them lived 
in a Jewish orphanage in New York City and the 
others in a community of Italian, Polish, and Amer- 
ican people in Buffalo, New York. Familiarity of 
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the ideas was probably one factor, but not the chief one, 
affecting the scores of these ideas. What these may 
have been' will be discussed briefly. 

It mjiy fairly be said of these other factors that 
they have to do with subtle relationships which the 
ideas of the selection made as it was heard and fitted 
into the mental life of the children. Chief among them 
must have been those which picked out the main idea 
of interest to the children around which they built up 
a group of ideas into a synthetic whole. It is signi- 
ficant that the idea around which the reproductions 
were built Was “daughter” and not “girl,” a single idea 
which stands very low. It was not a “good and gentle 
girl,” but a “daughter,” which held the center of the 
stage. 

A second factor which seems important in explain- 
ing the order of rankings of the ideas is the high posi- 
tion of those ideas which relate to location. “Where” 
seems to precede all concepts except “what." Per- 
haps to children, as to rats and guinea-pigs, ideas of 
location come early in the integration of experience 
and. are fixed deeply. 

Further analysis of causes and effects will not be 
hazarded at this point. Briefly, the rank order of 
ideas shows that the heroine in her setting emerges 
as the most important, or the most interesting, or the 
easiest, of the larger-idea groups. More about her 
setting follows. Then come her name, her work, and 
lastly, her attributes and their audience effect. Neither 
. beauty of cheek, eyes, nor lips, nor virtue of the char- 
acter of the heroine seem to have mattered as much to 
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the 60 odd boys and girls of the experimental groups 
as did her location under a maple tree, beside a forest 
over in France. 

The next question is : Are there differences in rank 
order for the 48 ideas or for the 16 larger-idea groups 
among the four subject groups? 

These facts in regard to the 48 ideas are shown by 
means of quartile positions. The scores for each 
group, as given in the basic table, were put into fre- 
quency tables and the quartile positions for each found. 
Table 5 gives this result. Part gives the 16 ideas 
which were found to be in the same quartile in all 
four subject groups. Part ""i" gives 22 ideas found 
to be in the same or the next lower quartile. Part 
gives the remaining 10 ideas which varied two or more 
quartile positions in the four groups. 


TABLE 5 

Quartile Positions op the Forty-Eioht Ideas for All Groups 


Number 
o( idea 

Idea 

Qunrtile positions 
Doll 9 Bright 9 Dull 12 

Bright 12 


Parf 

same 

guar tiles 



5 

in France 

4 

4 

4 

4 

U 

a forest 

4 

4 

4 

4 

13 

mnple 

4 

4 

4 

4 

H 

tree 

4 

4 

4 

4 

16 

sat their daughter 

4 

4 

4 

4 

+1 

Sunshine 

3 

3 

3 

3 

21 

father's 

2 

2 

2 

2 

13 

a good . . . girl 

1 

1 

1 

1 

2S 

n'hilc 

1 

1 

1 

1 

31 

smiling 

1 

1 

1 

1 

32 

dark 

1 

1 

1 

1 

3+ 

nnd blight 

1 

1 

1 

' 1 

35 

lips 

1 

1 

1 

1 

36 

gnvc one delight 

1 

1 

1 

1 

37 

to behold 

1 

1 

1 

1 

38 

Total 

nut 

1 

1 

t 

1 

16 
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TAliLE 5 {co/I fin tied) 

Quartilb Positions of the Forty-Eight Ideas for All Groups 


Number 

ol Idea Idea 

Dull 9 

Qiinrlffe 
Bright 9 

posiiinnii 

Dull 12 DriRlit 12 


Pari bt same or 

next f/uartUe poiiliotti 


4 

of Q river 

4 

3 

4 

4 

10 

bcliiiid It was 

3 

4 

4 

4 

12 

in front was 

3 

4 

4 

4 

15 

under its branches 

4 

4 

3 

4 

20 

to look after the sheep 

4 

4 

4 

3 

39 

she was culled Gloria 

4 

4 

3 

4 

40 

by her father 

4 

3 

4 

4 

42 

by those who knew her 

2 

4 

3 

4 

7 

and his wife 

3 

3 

3 

2 

9 

in a pleasant spot 

2 

3 

2 

2 

19 

whose work It was 

3 

2 

2 

3 

22 

flock 

3 

3 

2 

3 

44 

and Fairy 

2 

3 

2 

2 

45 

Girl 

2 

3 

2 

2 

47 

little 

2 

3 

2 

3 

48 

sister 

2 

3 

2 

2 

8 

Their home was 

2 

2 

2 

1 

17 

good . . . girl 

2 

2 

2 

1 

27 

brown 

2 

2 

2 

1 

29 

red 

1 

1 

1 

2 

30 

cheeks 

2 

1 

2 

2 

33 

eye a 

1 

1 

2 

2 

Total 





22 


Part c, Ueas which vory two or 

more qunrdie positions 


(1) 

Low dull 9 and high bright 12 




23 

The name of GcMle 

2 

2 

3 

4 

24 

might have been given her J 

2 

3 

4 

25 

as 

1 

2 

3 

2 

45 

by her mother’s 

2 

3 

2 

4 

(2) 

High dull 9 and low bright 

12 




1 

In a little 

4 

3 

3 

?, 

2 

cottage 

4 ’ 

3 

2 

Z 

6 

lived a farmer 

4 

2 

2 

1 

(3) 

Uncinsaified 





3 

on the banks 

4 

2 

3 

4 

43 

well 

2 

3 

1 

2 

26 

her hair was golden 

3 

2 

4 

3 

Total 





10 


The outstanding fact presented by these tables seems 
to be that, in each of the four subject-group distribu- 
tions, 38 of the 48 ideas are found to be in the same 
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quartiles or in adjacent quartiles. Apparently for the 
four groups of children there is not much difference, 
if any, in relative dirticulty of these 38 ideas. 

Of the remaining 10, those placed in Part c (3), and 
described as “unclassified,” suggest no other explana- 
tion for their varying quartile positions than that of 
chance. In the case of idea 3, “on the banks,” bright- 
nine group places the idea in next to the lowest quar- 
tile, the other in quartiles 3 or 4. In the case of idea 
43, “well,” dull-twelve drops the idea down into the 
lowest quartile, while the others place it in quartiles 2 
or 3 — or one may say that bright-nine raises the idea to 
quartile 3. In idea 26, “her hair was golden brown,” 
dull-twelve raises it to the highest quartile — or one 
may say bright-nine drops it to next to the lowest. There 
seem to be no logical reasons for these variations in 
position except that of chance. 

This leaves seven ideas to examine. Ideas 23, 24, 
and 25, “The name of Goldie might have been given 
her, as," seem to have a logical as well as an adjoin- 
ing sequence. This clause and logical connective word 
belong to that part of grammar which ordinarily comes 
near the back of the book. The thought is contingent, 
but expresses a possibility which, as a matter of fact, is 
contrary to the facts of the case. It is, therefore, an 
abstraction in a much more involved way than is the 
plain straight-forward account of things which are 
facts. Such an explanation may account, in part, for 
the differences scored by dulTnine and bright- twelve. 
It also suggests a reason for the nearly ssime position of 
the ideas for bright-nine and dull-twelve who have the 
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same mental age. Ability to reproduce abstract ideas 
dependent upon other given factors is a measure, per- 
haps, of mental development. 

The remaining idea of this set — ‘’by her mother’s” 
— does not have as clear a case of progressive rise in 
qiiartile position from dull-ninc to bright-twelve, but 
seems to merit some consideration in this regard. Re- 
ference to the selection shows that this phrase is one of 
three descriptive ideas relating to the name “Fairy 
Girl,” which, in its turn, is one of three ideas resting 
upon the idea “she was called.” Just why this parti- 
cular one of these related nine ideas — 40 to 48 — should 
be the one ranked high in position by the bright-twelve 
and low by the dull-nine is not clear. The tables show 
that number 40 and number 42 are in quartilcs 3 and 
4 for all groups, 41 in quartile 3 for all groups, and 44, 
45, 47, and 48 in quartiles 2 or 3. Number 43 has 
been disposed of by falling back upon chance. Per- 
haps chance would be the best recourse for this case, 
also. If the quartile position for the bright-twelve 
had been three instead of four, no attempt would have 
been made to explain a supposed difference, 

There remain now only three ideas whose variation 
in quartile position among the four groups requires 
discussion. The dull-nine found these three ideas — 
“in a little,” “cottage,” “lived a farmer” — so manage- 
able that they fall in the highest quartile for that group. 
Were they so hard for the bright-twelve that three- 
fourths of the 48 ideas out-ranked them? Hardly pos- 
sible. The differences are too apparent to permit calling 
upon chance. Were they too simple, easy, unintcrest- 
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ing? Did other ideas catch the imagination more 
forcefully in the minds of these brighter, older chil- 
dren? This seems more likely to be the truth of the 
matter. Perhaps, too, these ideas belong less genuinely 
to the selection than those more directly connected 
with the heroine. Certainly it cannot be maintained 
that there is an inherent difficulty in the nature of these 
ideas making them more difficult for the older and 
brighter children. 

Conclusion I 

From this study of the quartile positions of the 48 
ideas of tlie selection, it seems that one set of three — 
“The name of Goldie might have been given her, 
as” — had such a degree of abstractness that it was re- 
latively much harder for young and dull, than for the 
bright twelve-year-old subjects. Possibly this very 
characteristic stimulated the attention of the brighter 
group. 

Conclusion 2 

From this study of quartile positions of the 48 ideas 
of the selection, it seems that factors other than the in- 
herent difficulty of the ideas themselves must have 
been at work in the reproduction given by the children. 
One such factor may have been intellectual interest, 
as suggested above. The contrary may, however, have 
been the factor — boredom and ennui. Possibly a subtle 
factor of a sense of coherence was also operating in the 
reactions of the bright twelve-year-old subjects. 

How do the ideas rank when grouped into the 16 
larger-idea groups? This question may be studied 
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TABLE 6 

Quarth-e Positions of Larobr-Idea Groups 


Idcns 

Dull 9 


Dull 12 

Hni^ht 12 

n-16 

4 

4 

4 

4 

1- 2 

4 

4 

3 

3 

3. 5 

4 

3 

4 

4 

6- 7 

4 

3 

3 

2 ? 

19-22 

3 

3 

3 

3 

10-12 

3 

4 

4 

4 

39-48 

3 

4 

4 


8-9 

3 

2 

2 

2 

27 

2 

3 

2 

2 

17-18 

2 

2 

2 

1 

23-26 

2 

2 

4 

4 ? 

29-30 

2 

2 

2 

3 

28 . 

1 

1 

1 

1 

31-35 

1 

1 

1 

2 

3fi-37 

1 

1 

1 

1 

38 

1 

1 

I 

1 


from the data in Table 6. The question marks indicate 
the variations of interest in our inquiry. These varia- 
tions present nothing new. The discussion given in 
regard to the smallcr-idca groups seems to cover the 
matter with the larger-idea groups. Attention is called 
to the apparent rise in position of the idea group 36-37 
— “gave one delight to behold” — ^which takes the place 
of ideas 17-18 — “a good and gentle girl.” 

Comment is in order at this point in regard to the 
result anticipated In connection with the si.x somewhat 
juggled adjectives. There is no evidence that the 
bright were, relatively to the other ideas, more capable 
of handling these ideas than were the dull. For all 
subject-groups these ideas were diflicult, falling either 
in the lowest or in the next to the lowest quartilcs. The 
same is true, moreover, of the other ideas ranked low 



LBAKNJNG OF BRIGHT AND DULL CHILDREN 


417 


in the table of total-score rankings, namely: “gave one 
delight to behold," “Their home was in a pleasant 
spot," and “a good and gentle girl." They seem to be 
just as hard, relatively to the other ideas, for the bright 
as for the dull and for the older as well as for the 
younger. 

Conclusion 3 

Uull and younger subjects handled a long series of 
descriptive terms, in which were several “juggled” ad- 



RiiLATiON OF Sunjiici'-GROUPS Accordino to Total Scores 
1\4ai)I£ on Larger-Idea Groups 
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jectives, as well, relative to the other ideas of the selec- 
tion, as did the bright and older subjects. 

A relationship among the four subject groups in re- 
gard to idea scores is shown by the graphs in Figure 1, 
drawn from the data of Table 3. In this figure there 
arc pictured the total scores made by each subject 
group for the 1 6 larger-idea groups. Graph A shows 
those idea-groups which tend to have higher scores for 
each subject group as the groups are arranged in order 
from dull-nine to bright-tw'clve. The graph suggests 
that, for these ideas, age had about as much to do with 
higher scores as had brightness. The five ideas belong- 
ing together because of this relationship are : 

3- 5 on the banks of a river in France 
23-26 The name of Goldie might have been given her 
as her hair was golden 
28 while 

29-30 her red checks 

31-35 smiling dark eyes and bright lips 

Idea number 28, "while,” is included in this set with 
the belief that its true score for the bright-twelve is 
nearer 3 or 4, and that the found score is due to chance. 

In the second set of ideas shown by Graph B dull- 
twelve children score slightly less than, or more prob- 
ably about the same as, the dull-twelve. This rela- 
tionship suggests that, for these ideas, brightness is a 
more eflfective factor than is age. These ideas are; 

1-2 In a little cottage 
8- 9 Their home was in a pleasant spot 
13-16 was n maple tree. Under its branches sat their 
daughter 

19-22 whose work it was to look after the sheep of her 
father's flock 
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36-37 gave one delight to behold 
38 Uut 

39-48 «lic ivas called Gloria by her father, Sunshine 
by those who knew her well and Fairy Girl by 
her mother's little sister. 

In the third set of ideas, shown by Graph C, bright 
nine-, dull twelve-, and bright twelve-ycar-old chil- 
dren scored practically the same. This suggests that 
other factors than age or brightness were operating. 
These ideas arc : 

6- 7 lived a larmer and hi) wife 
10-12 behind it was a forest, in front 
17-18 a good and gentle girl 
27 bro\vn 

This classification of large-idea groups, according 
to the differences in the curves of score results by the 
four subject groups, results in a rough division into 
two groups ; first, the more difficult ideas in the group 
shown by Graph A; second, the' easier ones in the 
group shown by Graph B, Perhaps the two ideas 
shown at the bottom of Graph B really belong in 
Gr.iph A. The like scores made by bright-nine and 
dull-twelvc may be distortions of the real facts. The 
same may be true in the case of ideas 17-18, shown in 
Graph C, Without doing violence to the criteria by 
which the graph reproductions were rnade, all of the 
larger-group ideas, scores for which were less than 
half that of the highest score made, will be. classed in 
Graph A. Only one other idea-group — 3-5 — will be 
found among them. This group stands high in posi- 
tion and score. Why it should appear with the others 
as classified in Figure 1 seems inexplicable from the 
data available. 
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Shifting the three idea-groups above indicated — ^38, 
36-37, and 17-18 — to Graph A leaves Graph B with 
five of the large-idea groups, all of which had scores 
above 15 on the score range of 3.0 to 29.6. 

There are left, then, three idea-groups in Graph C. 
Can the two groups — 10-12 and 6-7~'-h(i shifted to 
Graph B where the other easier-idea groups are 
found? The first of these two ideas might well be 
said to belong there and to owe its same score by dull- 
twelve and bright-nvelve to the fact that the scores 
made by these two subject-groups were so near the top 
of the range that little or no difference would be ex- 
pected. In regard to the second idea-group, 6-7, the 
factor previously suggested — the unimportance of the 
idea, “the farmer and his wife,” in relation to the cen- 
tral theme of the selection — may well explain why the 
bright twelve-year-old children neglected this part of 
the reproduction. This leaves the idea 27 — ^‘’brown” 
— to explain. The only suggestion to be made here is 
that chance factors operated to lower the true score of 
the bright-twelve. 

With or without accepting the above-suggested 
shifts of certain of the idea-groups, shifts which seem 
entirely warranted in consideration of the complexity 
of the data, classification of the 16 larger-idea groups 
into two divisions, explainable in terms of difficulty as 
measured by scores, seems to Justify two further con- 
clusions ; 

Conclusion 4 

In regard to the more difficult ideas as indicated by 
scores, age as well as brightness is an effective factor. 
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Conclusion S 

In regard to the easier ideas as indicated by scores 
brrgluaess is a more cflcaivc factor than age. ’ 

Odicr factors in explanation of the results will be 
briefly discussed, I'lie position of ideas in the selec- 
Oon may be a factor in their scores in reproduction. 
Unfortunately,^ the experiment provided no direct 
check upon this factor. It is possible, however, to 
investigate the question empirically by noting the rela- 
tion of position and scores. Table 4a shows that the 
highest scores were not made by the ideas first in posi- 
tion, nor the lowest scores by those at the last of the 
selection. There is, however, an apparent tendency for 
the ideas in the early part of the selection to score to- 
ward the top of the list. Further analysis casts doubt 
upon the influence of position as a factor in the scores. 
If the total scores are reduced to percentages for each 
of the four subject-groups, as shown in Table 7, it is 
found that the first half of the selection was much 
easier for the dull-nine than was the last half. The 
same is true, but not so much so, for bright-nine and 
dull-twclvc. I'he percentage for bright-twelve might 
mean no real difference, certainly at least a very slight 
dl/Tercncc between the two halves. 

Previous discussion has already suggested that 


7'A15LE 7 

PiiRCliNTAOB or Total Scores Made in Each Half 
OF THR Selection 



Dull 9 

9 

Dull 12 

Bright 12 


72 

fJ5 
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55 
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factors other than position in the selection operated tu 
keep down scores for certain ideas. The ideas d'" 
manding abstract ability and a long memory span are 
in the last half of the selection. Those selecting the 
heroine and locating her in space come in the first half. 
The large last group of ideas, giving the names of the 
daughter, ranked high. It seems improbable that “final 
spurt,” “last impression," or anything related to such 
position in the series, explains this high score nearly 
as well as do the partially known factors of subtle 
relationships already proposed. 

Still another factor suggested to explain difference 
in score is that of the part of speech concerned, There 
seems to be little of importance in this regard with the 
selection used. The conjunctions, “But”, “while”, and 
"as” rank low, but, aside from them, there seems to be 
no relation between score and part of speech. As far 
as nouns, adjectives, and verbs arc concerned, they arc 
spread from the top to the bottom of the rank-order 
list. 

Conclusion 6 

Position of ideas in the selection and part of speech 
seemed to have little if any influence upon scores. 



IMPROVEMENT 


Tabic 8 }{ivcs the data from which improvement has 
been studied. 'I'hc scores are the averages of the basic 
scores for each idea for Trials 1 and 2, called the first 
scores, and the averages of the basic scores for each 
idea for the last retention trial and the last reproduc- 
tion trial, called the last scores. This table has been 



— ■ - — -'1 

Low 



}m 



/ 

a 

47 

4 


f4 

'Sotn^ 

/r 

z/ 

aa 

2 23 4 i 
^ 24' 42 

6 23 44 

7 27 4jr 

9 39 46 

zz 40 4a fa 

S 

/a 

/¥ 

/s 

zo a 

28 

1 


9H 


1 ^ 

Total 

/4 


■■B 



FIGURE 2 

CcASSii-rcATiON OF Idhas According to Riilation of Biught 
and Dull m Gains Madk and to Approximate 
I’ osrnoNS of Scorf-s in tub Range 

[4-23] 


















42 + 


GliNUTlC 1>SYL-1K>1.0(;Y MONCK-.RAl'tlH 


used as source for the data which Figure 2 presents. 
In this diagram the dull are compared with the bright, 
dull-ninc and dull-iwelve having been cnnibined, and 
likewise bright nine and bright-twclvc, 'I'lic classih- 
cation of the ideas in the diagram is roughly distinct. 
Each idea is placed according to two factors; first, its 
approximate position in the range of scores -in the 
column headed “Low” if the score is low, in the 
column headed “Middle” if the score is aioiiiul that 
part of the range, and in tlic one lieadcd “High” if the 
score is high; secondly, each idea is placed in one of 
the three rows, according to the relation of scores of 
dull and bright groups; in the first row, if the bright 
made more improvement tlian tlic dull; in the second 
row, if the improvement was about the same; in the 
third row, if the dull groups made more improvoinent 
than the bright. 

The diagram shows that, with more than half of the 
ideas, the dull and bright groups gained about the 
same. Of the 28 ideas so related, 4 had low scores, 0 
had high scores, and 18 had scores near the middle of 
the range. That is, for these ideas there seems to be no 
clear relation of amount of gain to size of score. 

A second group to examine is that of the six ideas 
for which the gain was more by the dull than by the 
bright. Three of these ideas had high scores, and 
three had scores near the middle. The three in the 
high column may be accounted for by the fact that the 
bright group scored so high on them in the first trials 
that comparatively little gain was possible, while the 
dull, although scoring high on these ideas, began with 
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coiisiderabJy lower scores than did the bright, and 
accordingly vvcrc able to and did gain more than the 
others. The same cxj)lanaii(»n seems to account for 
idea 26, placed in the middle of the range column, 
liright-twelve scored high on (hat idea in the lirst trials 
and so could gain but little, and yet the scores td the 
other three groups make it seem necessary to place the 
idea in the middle column instead of in the high. Both 
dull groups were able if) gain 20% on the scale, while 
bright-ninc, for sontc chance reason, niiule only lO/l*. 
The differences arc not large, at any rate. 

Two ideas remain, 3 and 19. In these, part of the 
explanation for the greater gain *)f the dull groups may 
be, again, the high first scores of the bright-twclvc 
group. But the main arithmetical reason is that bright- 
nine gained only 20% In each case, although beginning 
below the middle of the range, while the dull groups 
made 307o and 40% each on bf)th of these ideas. Given 
just about the same chance to make iniprovcrneiit, why 
did the bright-nine group fail to gain roughly as much 
as the two dull groups on the ideas “on the banks” and 
“whose work it was”? Perhaps there’s a dissertation 
in that — on chancel 

In 14 cases the bright groups gained more than the 
dull. Ten of these were in the low part t)f the range. 
The other four were in the middle of it. Examina- 
tion of the latter group brings out certain interesting 
facts. Idea I, “In a little,” had no gains by either dull- 
nine or bright'twelve. Dull-twelvc lost 20%- 'the 
only case where any loss in score occurred. All the 
scores were high-middle scores — first, last, dull, and 
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bright. The moderate gain by the bright-nine and this 
peculiar loss by duli-twelve put the idea in the class 
of those in which the bright gained more than the dull. 
It probably does not belong there but in the next group, 
where gains are about the same. The other three may 
very well be said to show a difference in ability to 
gain between bright and dull groups. What thar may 
be will be suggested in connection with the examina- 
tion of the ten ideas in the low score classification given 
in the next paragraph. 

All the ideas in the group of low scores and more- 
gain-by-bright-than-dull-subjects seem to belong there. 
In every case the gains are much more for the bright 
than for the dull. The striking thing about these ideas 
is that they include all of a series of descriptive 
material, namely, the series, “her red cheeks, smiling 
dark eyes and bright lips, gave one delight to behold.’' 
For some reason this part of the selection was harder 
for the dull than for the bright as far as improvement 
is concerned. But it was also harder than other ideas 
in total scores for ail the groups. It has already been 
noted that it is these ideas which were in the lowest or 
in tlie next to the lowest quartiles for all four groups 
and at the bottom of the table of rankings by total 
scores. It would seem that the bright subjects were able 
to make greater gains than the dull in ideas relatively 
the hardest, for some reason inherent in the nature of 
subjects. Possibly the term ‘‘brightness” could fairly 
describe that inherent difference. 

If the data in Figure 2 are turned into percentages 
and arranged separately for bright and dull in the 
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TABLE 9 

AvERAQIi PbRGENTAGB OF GaIN IIV DuLL and BmoIIT 1 *EK lUErfv 
AS AllltANUED IN FlULItU 2 


Low 

PiiU 

Middle 

iikii 

I«ow 

Briuhl 

Miiltllc 

tliKll 

LI 

1.75 


2.1 

1.25 


LS 

2.5 

1.S3 

l.$ 

2.17 

1.9S 


3.33 

3-31 


f-31 



same way that the data are presented in Figure 2, 
numerical differences can be seen, as in Table 9. 

Summarizing the relationships indicated by study of 
improvement, it appears that, in regard to 6 ideas, the 
dull gained tnorc than the bright, explained by the 
fad that the bright had high first scores making much 
gain impossible; that in regard to 13 ideas, the bright 
gained more than the dull, explained by the fact that 
the nature of these ideas was more difliculc than that of 
the other ideas of the selection; and that in regard to 
29 ideas, the arithmetical gains were about the same, 
explained by the fact that these ideas had no special 
inherent difficulty. - 

CoN’CLUStON' 7 

The bright subjects gained more than the dull on the 
more difficult ideas. 

Conclusion 8 

The dull and the bright gained about the same on 
the easy ideas. 

A proper question to raise at this point is whether 
or not the same conclusioix will be reached from a 
comparison of bright-nine and dull-twcWc groups, 
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children of abtmt the same mental age differing about 
30 poiius in IQ. In such a study of the data of this 
experiment, the reader is reminded that these two 
groups arc but one-half the size of the combined groups 
of bright and dull upon which the above conclusions 
regarding improvement were made. This smaller size 
gives opporiuniiy, of course, for chance factors to affect 
score differences more strongly. 

From the data of Tables 10 and 11, it is found that 
in the cases of 23 ideas, the bright-nine subjects gained 
more than the dull-twelve, while in IS cases the reverse 
was true. Table 10 lists these ideas, and gives the rank 
position of each according to Table 4<i. The 
important facts here shown arc that 14 of the 23 ideas, 
or 61%, on which bright-nine gained more than dull- 
twelvc, are in the lower half of the rank-order list of 
ideas; that the average difference in gain per idea is 
1.4; tliat this difference is made up of an average of .5 
of a point lower score by bright-nine than by dull- 
twclvc on the first scores, and an average of .9 of a 
point higher score by bright-nine than by dull-twelve 
on the last scores; that, as to last scores, in 13 cases of 
the 23 Ideas the briglit-nine arc higher than those of the 
dull-twclvc; in 8 cases the same; and in two, lower; 
and that the dull-twelve make a total score at the last 
which is 84% of the bright-nine score. 

The important facts regarding the 15 ideas shown in 
tfic tables for which the dull-twelve gained more than 
the bright-nine arc that 3 of the ideas, or 20%, are in 
the lower half of the rank-order list; that the average 
difference per idea is 1.5; that this difference is made 
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TABLE 10 

Comparison op Gains Madh hy JJnicuT-NiNii and 
Durx-TwitLVK 


(23 cftscs hrifthc-ninc better than duil-t^Yelvc) 
(15 cases dull-twclvc better than briKht-muc) 
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33 

39 
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35 
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36 

46 



37 
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39 
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40 

10 



41 

16 



43 

32 



47 

29 




Percentage in lower 

half of rank-order list 61 20 


up of aa average of .8 or a 'point lower score by the 
dulJ-twelve than by the bright-ninc on the first scores 
and an average of .7 of a point lilgher score by dull- 
twelve than bright-nine on the last scores; that in 7 
cases of the 15 ideas the last score of the diill-twelve 
is higher than that of the bright-nine and in 8 cases the 
same; and that the bright-nine make a total score at tlic 
last which is 89% of the dull-twelve score. 

In summary terms, it appears that, on the whole 
the bright-nine did better than the dull-twcive, but 
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not Sf) much belter that the picture is clear cut. The 
superiority of the bright-ninc seems to be in the pro- 
portion of cases in which they gain more than the dull- 
Lwelvc Slid in (heir sbiUty to make greater gains on the 
more difficult ideas. Very evidently other unknown 
factors than those indicated were involved in the pro- 
cess. These factors cancel the effects of one another 
less extensively in the smaller groups than they did 
in the larger groups of combined dull and combined 
bright subjects. 


TABbE 11 

Co.MPAaisoN OF AvisaAOES AND Fbrcentaobs of Data in 
Tablu 10 

{2.1 cases briglu-nine better than dull-twelve) 

(is cases tlull-tvvclvc better than bright-ninc) 

l3r»Klti: DlfFoicncc Bright Dull DlfTerence 

Av. iast scqrcA i.8 4.9 S fi.S dsl 

AVm firflt flCOfCH 3*0 3,5 ,5 3.9 4.7 .8 

Av. 5.8 J.S 1,4 ^ 1.5 

PcrccnUiu^c duM-hvcIve Usi scores were of bright-nine last Bcores 84 

Pctccmu^c last scorts were ot cluB- twelve last score a 89 



IV 


SUMMARY 

Conclusions as to the similarity found among groups 
in regard to the nature of difficulty. 

1. In general the same ideas were relatively the 
most difficult for all groups. 

2. In general the same ideas were relatively the 
easiest for all groups. 

3. Ideas of location were easier than descriptive or 
abstract ideas. 

4. Position in first or last halves of the selection, or 
at the beginning or end, did not seem to be of import- 
ance. 

5. Part of speech may be a factor as far as conjunc- 
tions are concerned, but does not appear to be so in the 
case of nouns, verbs, and adjectives. 

Conclusions regarding factors having differing 
effects among the subject groups. 

1. Abstractness is relatively easier for bright than 
for dull children. 

2. Sense of coherence and boredom are more effec- 
tive with bright children. 

3. Improvement is arithmetically greater for bright 
than for dull children on the more difficult ideas, but 
about the same on the easier ideas. 

These differences are not certain. The data suggest 
them. 

Difficulty, as a term describing differences in scores 
of achievement or of improvement over a period of 

[ 432 ] 
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practice, embraces a compound of many factors, One 
of tiiese factors is probably the difficulty in the nature 
of the small concept itself. Others may be interest, 
attention, and other subtle relationships among the 
items making up a seri^ of ideas, and probably equally 
subtle relationships to the mental organization of each 
individual. With the ideas used in this experiment, 
the effect, in terms of averages, of those factors, othipr 
than the nature of the difficulty of each idea, is ap- 
parently very much the same for both bright and dull, 
younger and older. 

Repbrence ’ , , 

J. Wilson, F, T. Learning of bright and' dull children. Teach, 
Can, CoiUnb, Ediic., 1928, No. 292. Pp. 56. , 
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AgAfl et lot pint inielllgrniM. Qiintid ecln acraii vrni, rcpendani. res fartcun 
AUflsl Bcrnleni dc beaucoup le rAauliEii dc rcxtifricnrr. C'r*t dr rexprrienre 
quo IcB valours rolntlvca sc dAvloppviu et les intAr&iv drviriiiiTiH diitiMuiUa, 
L'cxpAricncc det plut igAii et des plus intelllKcniR a plu^ devrluppA Ifiiirn 
InlArAifl. 


Wir 




